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LAYOUT OF PROGRAMS IN STORE 
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To protect program areas a DATUM & LIMIT system is used. 
Any object program must address within its prog. area. 
Any address must be ^ DATUM & < LIMIT. 
.*. LIMIT OP PROG 1 is DATUM of PROG 2. 
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RESPONSIBILITIES OF EXECUTIVE 

Performance of Extracodes (see Voluntary Entry) 
The handling of incidents (see Involuntary Entry) 



3« Communicating via the console typewriter with the operator to allow 
object programs to run. 



4. 



General Utilities such as, the loading and dumping of programs, the 
searching of magnetic files and the outputting of programs for post 
mor terns. 



5. The over-all supervision of the system, 

e.g. Housekeeping 

Multiprogramming 
etc* 



VOLUNTARY ENTRY TO EXECUTIVE 

A voluntary entry is made to executive when an object program requires the 
use of executive to implement an instruction for which hard?/are is not 
available either because the hardware would be too complex or too expensive 
or would show little increase in efficiency . 
Such instructions are called EXTRACODES. 



INVOLUNTARY ENTRY TO EXECUTIVE 

An involuntary entry is made to Executive as a result of an "incident" 
occurring somewhere within the system. An incident can be defined as an 
event which requires some action to be taken initially by Executive, and 
then by object program or by the operator. 

Incidents are without exception signified by INTERRUPTS, (e.g. B-line 
from peripheral). 
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iSOfeA - *JSE OF REGISTERS, 



Used as Store Buffer* All data to & from store must pass 

through 9 B g 

Used also as WORKING regis ter„ 

Used to hold Current Instruct ion Address & state of 
Overflow & Carry „ Used ©eeasionally as a WORKING register 

Used to Address Store,, 

Used to address store. Also used as decreraental counter 
1b certain ftestlsBa* Bits 22 & 23 used to hold CHARACTER 
address for use with character handling*instruotions 

Used as working register* 

Used as working es-gfeter for instructions invloving double 

length operands. (Shifts - Mult - Div) . 

feed to contain prograa "boundary addresses necessary in. a 
multiprogram environment . 

Holds information peculiar t© current program such as:- 
Mode p Pro go Wo» 



HARDWARE A CCUMULATORS. 

8 ? 24 bit registers used in plaee of store looations 0-7 during 
program runningo These are time shared by prograas| therefore when entry 
to Esso&tive is made the 14 'ware asos must be stored to the current object 
programs store locations 0-7 « When re-entering an object program, that 
program© locations 0-7 are placed in the Hardware aocso 

Access to the Accumulators is totally independent of stor© 9 9* • It 
is -possible to read or write to store & access the Hardware Aces 
simultaneously . 

Full 2k. bit Parallel Adder 
with Block carry system a 

HIWAYS K„ L hiways carry data 
fro® registers to the MILL* 

Qo himy carries data 
to the registers o 



Holds current function number 
throughout instruction 

Holds Accumulator Address or 

Literal value of 1 field throughout instruotion 9 

Holds address of Accumulator holding modifier. 
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1 MACRO BOARDS, 

signal nam® 

\ 

Cmy-Mm. 



DILIC LOCATION on board and 
ELEMENT No.. 



/ 



C1/4 



\ 




VHANn 



<35D 



TYPE 



DILIC 



board edge connector 



PACKAGE 



LOCATION —Plan® 3, Row A, Package 13 



3A13 5368 o— PACKAGE TYPE No. 
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PACKAGE CONNECTOR 
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2. OMNI BOARDS 



PACKAGE LOCATION 



JUMPp 



V13p 



22 



23 




DILIC 

/ELEMENT NUMBER 

21 



V13JMPn 



board edge connector 
There are 2 *A' type DILICS on an % A' OMNI BOARD. 
ELEMENT NUMBERING^ 1st DILIC 1-4 S 2nd DILIC 5-8. 

The number of dilics per package is limited by the number of edge connexions. 
% A' dilics have 12 signal pins 5 thus giving a total of. 24 signal pins. 
BOARDS have 26 edge connectors thus allowing 2 spare for SUPPLY and EARTH 



IN THE MARGIN 
a) EARLY DIAGRAMS 



ORIGINATING 
DIAGRAM 



OTHER DIAGRAMS ON 
WHICH VPRE APPEARS 



VPREp 



51 7 79 81 
CB RC 



This is the GRID REFERENCE 
to VPRE on this page. 

NOTE j-When a CONNECTOR is REFERENCED, the GRID refers to the TOP of the connector. 
[ J usually indicates a signal from an external source, e.g. ENGINEERS PANEL, 

b) LATER DIAGRAMS 
Reference to originating diagram and grid reference on current diagram given only. 
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BLOCK CARRY SYSTEM. 
TYPE - ANTICIPATOBY 

™™J?° * ned because the 'CARRY 9 to each slice ia calculated from the 
INPUTS to the MILL. 

A full ANTICIPATORY system while being fast is also costly; therefore 
a system compromising between SPEED A COST is used. This is the 
BLOCK CARRY SYSTEM. 

The MILL is split into 6, 4 bit blocks :- 
23 2019 1615 1211 87 43 o 

E&< r i — i ■ t- — ■ — — » 



1 



For any slice, carry will be generated if :- 

1, K.L. active, GENERATE earry to next slice (M&) 

2. K+L active, TRANSMIT any carry through this slice (MT) . 



CARRY WITHIN A BLOCK (EG 6) 



K»L KH 
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l : 
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-o- . £- ' 

— e — e s 



Proa above it can be seen that 
Carry to Slioe JZJ(CM0) = BCjtf 

" " Slioe 1(CMlU MG*I OR BC^.MT/i 

" " Slioe 2(CM2)= M&1 OR MGO.MT1 OR BCjZf.MT^.MTI 
eto. 
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Gerry to the next block (BC1) is anticipatory. 

BC1 given by MBG0 OK BCjEJ. MBT$ (HT0.UT1.MT2.UT3) 

Therefore at n© time is the o/p of the MILL used to generate oarry. 

The levels um0 (Block Generate) and MBT$ (Blook Transmit) are 
produced on the mill slices. 

BC levels are produced by the MILL Block carry logic and are used 
to link the 6 S 4 bit blocks together. 
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1904A C.P.U. FLOWCHARTS 

THESE DESCRIBE THE LOGICAL SEQUENCE OF FUNCTIONS FOR THE C.P.U. ETC. 
(U. MICROPROGRAM) 



EXAMPLE OF FORMA T 

LEVELS 
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PANEL DURING 
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ADDRESS STORE FROM N 
INITIATE READ RESTORE 



} 



INCREMENT C.I. A. 



I CLOCK 

N.I.A.-*C0-21 
OPERAND— *B 



1 B 



EAT 



V1 500 



B — K 

C22-M 

CCY 



Q-A.B.P. 

SOV IF M23# 
M24 



BEAT V1 LENGTH 500ns 



'B' REG-* K-* MILL 
ADD IN CARRY 
CLEAR EXISTING CARRY 
_ _ _ CLOCK — — — _ _y 

RESULT TO A,B & P REGISTERS 
SET OVERFLOW IF NECESSARY 



NOTE: IF THE STORE IS BUSY WHEN READ INITIATE IS GIVEN, BEAT VR/VI WILL 
BE LENGTHENED. 
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PROCESSOR STORE CONTROL 
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MICRO 
PROG 
STAT 



P.A.C. 
STAT 



MICROPROGRAM" 
-+ GATE DATA AND 
ADDRESS TO STORE 



P.A.C. 



SAD 
SOU! 



""* 



If W 



-» GATE DATA AND 
ADDRESS TO STORE 



RESET- 
RECOVER- 



J 



SAD SOUT 

i i 



OCC 



TYPE OF 
CYCLE 
DECODE 



ADDRESS DATA 

WI \ -* 
->LR 



->RI 
-*RR 



i 



STORE 



STORE 



A7£ 



CONTROL 
RESET 
LOGIC 



CLEAR 



DA 



SIN 
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SIGNALS TO STORE- 


SIGNALS F60MST0QC\ 
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#£>?/> RESTORE. 
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STORE CONTROL 



ACT/ON FOR READ RESTORE. 



READ 



GUPD. 



o 





RA.C. STORE 
REQUEST. 



1 



INR/3IT 
GOSTt 

INHIBIT PROCESSOR 
CLOCK. 



I 



SET MICROPROGRAM. 
STAT. 



t 



SET INTERLOCK. 



GUP-Sf. 



~1 

GUP-S2 



R.R. 



STORE 



CONTROL ROUTING 
OF DATA & ADDRESS 
TO STORE. 



CYCLE 



GUPD 



TAKES 
DA. 



PLACE. 



? 



^fc" 



UPRDST. 

\ 

RESETREAD. 

GOSTf. 

ALLOW PROCESSOR 
CLOCK. 



\ 



PAUSE. 



? 

W.I. 



WI 



1 



CLEAR. 



1 



RESET 
INTERLOCK 



RESET MICRO- 
PROGRAM STAT. 
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LOCKHEED 2&d. (I.Q.L. 650 na) STORE. 

General- Details. 

I.C.L. No. 2042/2 

3 types available dependent on Processor type. 

1904$ - Interfaced to -6v (700 series). 

1904A - Interfaced to TTL. 

1906A - Interfaced to EGL. 



Capacity 
Type of Access 
Method of Access - 
Access Time 
Cycle Time 

Power Requirement 
Power Consumption 



32K words, 25 bits per word. 

Random. 

Co-incident £ currents (^2=500 tta) 

325 ns (Core Switch 205ns). 

650ns 

240v Single Phase. 
2 • 1 KVA . 
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PHYSICAL CONSTRUCTION 
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LOGIC 



FANS 



LOGIC 



LOGIC 



wmmm 



POWER SUPPLIES 
MONITOR PANEL 



EXERCISER 
PANEL 



YDC 



i \ 



j 



, YDC 

1=m 



CORE 
STACK 



BOARDS 



• E3 • BOARDS 

i A [__ ___j 



Ix & Vy THERMISTORS 



FANS 



KINGED 

DOORS 



10 



LOGIC 



FANS 



LOGIC 



LOGIC 



m//////Am 



EDGE 
CONNECTOR 



( 




V- MONITOR POINTS 

2 
ETC 



PACKAGE PIN NUMBERING 



72 
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2-^D STORE SIMPLIFIED APPROACH 




BIT 12 ONLY 
BIT 11 &13 



PLANE 1 



AND BIT 24 



- BIT 2 & 22 
BIT1 &23 



MATRICES OVERLAP SO THAT* THE 2 BITS PER PLANE FORM A MORE COMPACT 
CONFIGURATION. 



B24 
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CORE SELECTION 




ADDRESS BIT 14 
DETERMINES < OB > 16K 



READ A (2 14 ) 
READ B (2 14 ) 
WRITE A (F* 4 ) 
WRITE B (2 14 ) 

NOTE 7' eurrent reverses dependent on READ or WRITE. 

T current reverses dependent on READ or WRITE and on 
the state of ADDRESS BIT 14 



f 'International Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £Tt> . 349 3 FORM 8/1 33/BI2.69) 



IS 

to [ 



omputers 



19 04 A MODULE 4 . 



Iss 



( 



{ J 



STACK WIRING 



X2S5 
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REF 'BIT 

CORNER YO 



PLANE 1 



REF -'BITI 1 PLANE 2 

CORNER YO 
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X255 



id 



zA 



"KK, 



REF ■" ( PLANE 13 

CORNER UNUSED BIT 



NOTE :S= SENSE LINE 



'vl'J 



t r 



/)4 /''•JUXv- 



J 
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343/ C ADDRESSING -~'(2 i /2®) 




6 5 



d/QECT/OM 
OF 

'X'CUPfiENT. 



v 
'X' WfQE 

SELECT/ON. 



_>*v_ 




Y 

Y DECODE. 
LOGIC. 



256 X W/QES. 

64Y 
WIRES' 6 




Y WIQEl 

S£l£CT.\ 

(y.0.c) 



(YDC.) 




•*0*"* 



(YDC.) 



YDC) 
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BIT 14 (16K) 
DECIDES ABOVE 
08 BELOW 16K 



READ/ 
WRITE 



128 



64 



13 12 



JL 



% t 



III C i 



32 
g g 



11 



-I FROH 256 

16 18 



10 



Jfc 



^» <^> 



32 



16 



_->v_ 



1 FROM 64 

8 |4 



i! 



-9» 
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DECODE 



¥ 



"V 1 " 



^V_ 



DECODE 



DECODE 



DECODE 



P XXB XXA MXBD0*7 



0-^7 



H^ 



XMD 

L 



I 



± 



BDS 



1 



±Jfc 



MYCD0-*7 
V 



"V" 



MYBD0-*7 
J 



CURRENT READ 
SOURCE 



ADS 



1 



Jt 



WR 



YPD 



TE 



v 



YPD 



.±XBD"0-15 ±XAD 0-15 

v — __ __ — _ — — _ / 



♦ * 

YPAC 0-^7 YPBC 0-*»7 

YPAC.,0-^7 YPBC|0-*»7 

YPDB 0-^7 YPDA 0-^7 

YPDB^-^7 YPDA^-s^ 



YDC J 




8x8 I 
MATRIX |l 



256 X LINES 



64T LINES 
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Y ADDRESS DECQDiNG 
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-a 



(read) 
0-YPDB 



(write) 
0-YPDA 



(read) 
7-YPDB (write) 

7-YFDA 




TR15 



hrCS> 



0-YPAC 0-YPBC 
(read) (write) 



7-YPACI I75*?F 





g 


Kl? 


J££ 


Kii- 
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19 04 A MO DULE 4 , 
SENSE WIRING 



WO. BI3006 

Sheet 2 6 io 



EACH PLANE HAS 16 SENSE WIRES AND SINCE THE PLANE HAS 
64K AS 2 BITS OF 32K, THERE ARE 8 SENSE WIRES FOR EACH BIT. 



14 



13 



12 



11 



10 



v 





1 

1 

1 1 

4 

-6v AN D 
TTL LOGIC 



2 e 



3 CONDITIONS 



ECLE 



SYSTEM 
893 


BITS 
0-11 


BITS 
12-24 


2 13 


2 5 


2 11 =2 2 


2 1 V-2 2 


2 11 =2 2 


2 11 -?~2 2 








S7 


S5 


S6 


S8 





1 


S4 


S2 


S3 


S1 


i 





S8 


S6 


S5 


S7 


1 


1 


S3 


S1 


S2 


S4 




SYSTEH 
894 


BITS 

0-11 


BITS 
12-24 


2 « 


2 5 


2 11 =2 2 


2 1 V2 2 


2 11 =2 2 


2 1 V2 2 








S3 


S1 


S2 


S4 
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S8 


S6 


S5 


S7 


1 





S4 


S2 


S1 


S3 
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S5 


S7 


S8 


S6 






5E_NSE_ LOOP 7 
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AMP 



4K 



FOR 



LOGIC 



ABOVE USED WITH 2 s INVERTED 
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SIMPLIFIED SEMSE WIRE DISTRIBUTION 
not as en qsjmqj plane 

32K BIT j| 32K BIT 24 
II 



PIA^E 1 



II 

41- 



II 



ir 

IS 



NOTES: 

SEfiSE LIMES FOR EACH 4K OF BIT ARE SPECIALLY INTERCONNECTED 
TO REDUCE INTERACTION. . 



THE YDC BOARDS HAVE THE 8 SENSE AMPLIFIERS DEALING WITH A 

PARTICULAR BIT, 

EX. 

BIT IS ASSOCIATED WITH YDC BOARD IN POSITION 2 AT THE 

RI€HT HAND SIDE OF THE STORE LOOKING FROM THE FRONT, 
REFERENCEo LOP 0270* 
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DATA 

INPUT 
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TRUE FALSE DATA INPUT 

OUTPUT OUTPUT STROBE 
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100 



TIME ns 
200 



P1-6 P1 " 4 
;! 6 FALSE 

TRUE OUTPUT 
OUTPUT $ AT > 
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DATA REGISTER 
RESET (FDRR) 



400 



CYCLE INITIATE 
(CI) 

DATA 
REGISTER 
RESET (FDRR) 

DATA 
REGISTER 
LOAD (FDRL) 

SENSE 
AMPLIFIER 
STROBE (FSAS) 



SENSE SIGNAL 
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LOC 


PIN 
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FUNCTION OF ENGINEER'S PANEL. 



This panel carries a number of switches and indicator lights 
intended for us© by the engineer when testing the machine. The panel 
is hinged at one edge t© form a d@or whiefa D when opened , allows aeoea® 
t© the iatsr-oonneoting wiring of the black planes behind it„ In ths 
nonaal operating state the door ia ©losed and cohered by a panel e 



Ha^dteia A row of switches numbered 1 to 37 (see Diagram 10) is 



fiti 



ltt®d across the top of the engineers pas©! and the functions of these 
switches are d©sorib©d below. 

S1 t© S24 

Can be used either as an instruction or data depending upon 
the position of S25o The asitefeea are marked aoeording to 
their bit significance in descending order from the left and 
the grouping of the bits into parts of an instruction (XFMN) 
is also indicated,* 

S25 IHSEET/OIDES 

With S25 in 'the 0RDEB position and assuming S26 is in the 
ONE INSTRUCTION position then* when the S„SH0T switch is 
depressedj the CFU will ©bay the instruction set on the 
handkeya S1 to S24o In order to wifce some data to a part- 
icular store address j, this address must first be fed in on 
the feaa&keys as an instruction. 

The data is then fed in by setting the switches S1 to S24 as 

required^ placing 325 in the USSEST position and depressing 

the S.SBGT switch . 

The switch is placed in the OFF ( oentr©) position for nonaal 
operation of PAC„ 
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S26 



S27 



S28 



S29 



S30 
S31 
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RUN/ONE IKSTRUCTI ON/STEP 

If RUN is selected then the CPU runs normally. When ONE 
INSTRUCTION is seleoted and the S.SHOT switch depressed, 
sufficient pulses are produced to allow one instruction t© bs 
©arlfied out* The STEP position enables one V beat for each 
depression of th® SoSHOT switch. 

CLOCK/S.SHOT 

CLOCK ie a facility for slowing the dock pulse rat® to ten 
pulses per second,, This is useful for test purposes. The 
S.SHOT position,, as already indioated, is used to trigger 
th® single shot and single instruction facilities. C 

PAC SoSHOT 

As indicated above the S.SHOT switch triggers the step or 
st©p pairs which enables the engineers to work through th® 
functions whioh oeour by observing the indioator laap»„ 

RUN/ONE INSTRUCTION/STEP 

When RUN is 8@l©0t9d 9 PAC functions normally. In th® 
central position, I*©* ONE INSTRUCTION, sufficient oloek 
pulses are produced to enable a oomplete instruction to be 
carried out (e.g. one step pair) when the PAC S.SHOT switch 
is deceased. If STEP is selected, then one step occurs for 
©ech depression ©f th© PAC S.SHOT switoh. 



NOT USED. 
CREST/FREEZE 

In th© "UP 9 position r CREST is selected which first applies 
a general reset and then Initiates the input of a bootstrap 
pregraa from a peripheral whose absolute number and 
<g$$la bits have been included in a control word, previously 
set up on St t© S24« 



^ 
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When the •DOWN' position is seleoted P (i.e.EREEZE) a 




general reset occurs to put the aaohine in a suitable 




starting condition after a fault has ©ooured, or after 




switching oa initially. It also activates the °&* line in 




the standard interfaee to reset all peripherals 




S32 (INHIBIT PARITY) 




The switaa has two functions: - 




a) To inhibit the astion of the parity fail logic 


o 


b) to restart the CHJ and PAC after a parity fail has 




©seared. 




S33 TEST HESITATION 




Siaulates a hesitation request for test purposes. Th® 




hesitation request produced has a high priority status but 




otherwise ia dealt with normalise 




S34 INHIBIT INTERRUPT 




Inhibits all interrupts when ON. 




§35 INHIBIT TICKER 




Inhibits the actiea of th© Real Time Clock. 


o 


S36 INHIBIT PMSE 


In a nsraal Read Pause Write cycle , the 8 Read s portion of 




the cycle clears the st©re location. During the 'pause 8 




fell ©wing tha store control takes no aotion a but the main 




raieroprograa may perfora an operation. The pause is 




normally ©f one beat duration and during this period the 




ai©r©pr@graa retains control of the store. 




Hew information is then written into the cleared location. 




This method of writing t© store reduces the oentral process- 




or time required to cosplete the operation,, but results in 


C; 


an increase in &otal time the store la occupied . 
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The alternative method ©f writing to store is to oarry out 
two separate operations, first a 'read store* and then a 
'clear write 6 • 

This sequence is automatically fallowed when INHIBIT 
PAUSE is made* It is less econcaical in central prooessor 
time but s@r©c-economical in store time and it may there- 
fore be used in conditions where the store is likely to be 
very busy, i.e. where the P.A.C. has a large number of 
peripherals or where dual processors are in use* 

S57 (REMOTE LOCAL) 

Enables power supplies to be switched OK or OFF from f~~] 
either a remote position or at the power supply unit. This 
switch has its main application in multi-processor systems. 
Two safety precautions are incorporated in the switching 
arrangement o s - 

a) If any switch with the exception of the RUN switches, 
is left in the ON position, the ENGINEER light on the 
console typewriter is automatically illuminated. 

b) With the RUN switch in the ON position, operation of 
the FREEZE switch has no effect. With the FREEZE 
switch'" in the ON position, operation of the RUN switch 

removes the FREEZE signal. 

Indicator Lamps The engineers pan®! oarriee 26 rows of indicator light 
25 of whioh are used (the bottoE row is spare). Eaoh light is illum- 
inated when the signal it represents is aotive, whatever its phase. 
The lights show the contents of all registers, mills and highways, ,— ... 
throughout the computer B with the exception of the store, which hasi^ 8 
own 'iafiicatters . 

For convenience of reference, the rows of indicator lights are 
grouped so as to show operations in three main areas of the prooessor a£ 
follows; - 



Rows 1-11 
Rows 12 - 17 - 
Rows 18 - 26 - 



Central Processor 
PAC 

FP¥ 



A list of these signals monitored on rows 12 to 17 is given at the 
end of the seotion,, 
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LOADING "EXECUTIVE" PBQGRAM 

1. Load "EXECUTIVE 9 program to desired INPUT oedia. 

i e @o Psfo^aa say bs oa Paper Tap®„ Cards or held on the Engineers 
Library tape PEQGHAM ELIB. 

2 C.P.U. and P.A.C clocks off "BTOI B! . 

3 Set SOCKET Noo of I/P device to Haadkeys. 

^o Operate Fffi and CRESS switches. 

5* P. A .Co Cloak mm, 

6. C.PoUo Cloek lUMo 

?. Bloek ©I program read into Store and prograa obeyed. (BOOTSTRAP program). 

8. If P. To ©r GAUDS 9 EXECUTIVE then loaded to Store. 

9o if M.To 9 following saosaag® o/p on Coasol® Typewriter »- 

LIB MWEB/EQU MANY K? 

tamers- EXECUTIVE LI3„ NUMBER/SIZE OF CORE 

o e g. 0002/32 j , , 

Ob pr®@siag ACCEPT „ the Bootstrap prograa ©earcb.es tape for desired 

EXSCOTIVE program. 

Th® next st©p common to all methods of loading EXECUTIVE. 

10 » When EXECUTIVE load©d 9 details of th© program are o/p on the Console 

Typawiior eeding with the question :- 

AM MODIFICATIONS? 
If No 9 Typ© 8 N° and press Aeeopt. 
If ¥©s 9 Typ® a Y 9 and press Accept. 

For full details,, s©© "EXEC MK5 LOADING FACILITIES'. 

11. If no modifications required or when all modifications have been input, 
the following messages &r® output :- 

(a) DATE PLSAST - Answar with correct date in formats- FRI17MAR72 

(Spaess between are allowed) 

(b) TIME PLEASE «• Answer Kith correct time in format:- 11^9 

12. Having iaput this information , EXECUTIVE may be considered to be loaded. 

All Mag Tapas or Discs on line are searched and their Names and/or 

Sot N©°s ar© psdat©d on T/« Console. 
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ORDE R AND INSERT FACILITIES 

1„ Order 

Th© instruction is taken from the handkey© said data (inc. modifier) 
froE stor© or H'ware Aecs. 

Insert 

Data set up on h&ndkeys may b® loaded to a selected store location. 

Usinff Insert Facility 

Set 07^ /N (where 'N* * 6tore address) on handkeys. 

Using ORDER, perform operation. 

Sfe»it©h to INSERT. 

Sat Required data to handkeys. 

Fress SSHOT 

The operation loads store and increments address by 1. Therefore 
if consecutive locations to b© loaded, continue from No,h. 
Otherwise continue from No»l. 



2. 
3- 



r^ 
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LAYOUT OF SELF TEST PANEL 



r=o« 



s 



6=C= C 



=S1 



§© 

c® if 



ID 
01 
10 



o 

r 



It, 

OS 



o 

2 



memory eisptey 




address ■ 



- one 
seq 

£ero 




5 6 7 8 9 10 II 12 13 14 15 



17 18 19 20 21 22 25 24 



14 13 12 II 10 9 



7 6 






n n n i| 



iMereistr cjw 

eontrels m -\J/-r/i 



&4q sdsct pattern sgleet . 

o-v / " WP 3i) address cycle 



pattern. 



error 





VIP 
advance 
Isold |||! 
reset ^ 



^gagggtesav;: 



WSMiiiatatoJi esafclMi!^^ 



H II 



stop 



run 



error 
cemtmuaus ovsrrids stop start 



single cteck 




O 
> 



o 
to 



K 









o 



O 

o 

ON 
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icl ,6^036 {ftscgffEB&j sagas 

a) Sffilo ..SQloofe 

OFF - Ronaal OM~LXM operation. 
CW » 01©^ tftrito • Ifo chocks. 

RS «=• Read B©0t®ro «=> Cheek ©a date r©afi out. 

b) Pattega S^jUgh 

Soloeto aatto^a rarittoa to store 

All OM£S, All SESOffi 6 WOBST PATTSDI OH WEST PATTERN COMPLEMENTED. 

e) Adggggg_g gitQfa 

Advaaso » M©e©ry cycles tkroisgh all ©ddr©ss®s. 
Hold » Sfecassry cycles ©a on© flstod address. 

Rooet «» Clear Address Rogicter. 

Seloeto ©Isglo ©r continuous stors sy<slos. 

Che* «. Mosoffy stops cycling if fault detected $ Fault lasap lit. 
OiTOETid© - Moseff-y docs not step cycling if fault detected? Fault 
lasp lit for faulty locations. 

' f) Start/Stop buttono 

g) Ad_dgoss j SKitphoa 

May bo weed to hold selected address bits to th©ir 'aero 6 or 'one 1 
otafce if rcjgairsd. 

2 ° VlgQAL IJfglCATOBS 

Indicators or© provided for th© following j- 

a) Data 

b) Address 

c ) Start/Step 

e) Pattern 
Notes - Oh early LOCKHBtiD STOHES the DATA & PATTIKN lamps havo revers® 
"""^ aomins (i.e. GO COT for logic 8 1«) 

XhT"'f^aoSasTaGS^ties ar© provided :- 

1. Monitoring of all voltages. 

2. Margin staitch®© for all supplies. 
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INTERRUPTS^ 



The Woraal Sell® Interrupt sequence provides a means of entry to 
IXEGUTXfl; wh©a aa iaeident ooours during Object Program running 
requiring Bssoutive action. 

There are two types of entry to EXECUTIVE. 

1. VOLUNTARY,, 

Any Sstraoode order given in OBJECT prgoram will oause a 
TOLBHTAH entry to EXECUTIVE. These orders are performed by 
EXECUTIVE ROUTINES. 

( ENTRY POINT - ®40) 



2 e MSISS^ 

Any Peripheral or Processor Inoident ooouring whilst running 
in Object m^B will oauaa an INVOLUNTARY entry to EXECUTIVE. 

3^ Peripheral raises 9 B» line 
Tioker 

Monitor Mode 

Reservation Fail or Illegal Order. 

EXECUTIVE investigates incident and takes appropriate action. 
(ENTRY POINT - *20) 

Before entry to Executive,, certain Objeot program data must be 

preserved,, This performed by a hardware INTERRUPT SEQUENCE. 
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1„ St©r© Hardware AeeuBulators to Object Program locations $ - 7. 

2„ Extraoofi© 8 M 9 field— a>EXEC ACC 1. 

3 e Relative C.I.A. to D+8. 

4 2S & ASTAT —> D*9 . 

&, F.P.U. t® D+12 & 13. 

6o Bxtraoede KHN — >Exeo Aoo 2 (if EXCD entry). 

7o SET EXECUTIVE MODE. 

8o Generate desired Entry Point Address. 

9o 'Enter EXECUTIVE PROGRAM. 



For BFVQLUOTA1Y entries Executive must ascertain *WHO* interrupted. 



Inforsetioa on TfflO interrupted is available to EXECUTIVE from 
"SPECIAL REGISTERS". 

F©r Baste Proeessor & Peripherals these are known as SPECIAL REGISTER 
64 & 6S« Ttoese registers are forsed by the devices INTERRUPT lines. 
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RESERVED AREAS IN OBJECT PROGRAM. 



e.g. A THREE MEMBER PROGRAM. 



STOQ.E rop 

MEMBER 2 



64 
G3 



•4S 
47 



32 



STORE FOR 
MEMBER f. 



STORE EOP 
MEMBER 



/3 



SWITCH WOPD. 



j 2 HARDWAPE f.R.U. STOPE. 



F./S6 REPLY WOPD. 



UA/K ADDPESS 



ACCUMULA TORS . 
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DATUM. 
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INTERRUPTS . 

EFFECT OF A PERIPHERAL OR PROCESSOR INCIDENT 



9Jt-« 






TICKER 
/NT{V 



1 



Q \ 



PA.C 
INT. u&fvr*3 



J 



m.^ 



PRINT A vB. \3^°) PRIME 'SR64 v 65. 



OTHER f i v\ 

CONDITIONS SET PH/NTR\^\ 

I 1 ; 



T/MILPHl^y) 



£77- 




£tf£C 



INT MOVE. 



/NH/B/T. 
EKC/NPM 




ILLEGAL 
ORDER A A 

ILLEGAL^\ 

- 



RESERVATION 
FAIL.* a 

RESFL. 



V35 



SET ILLEG64 



V35LLGl\\) 



INN/3/ T 

evq 



3EGAII 

U 

■NfffLGLVS- 



%■ 




EV36r /) 



WREN 
DETECTED 



Y 



£8^33 



<£Vr£# INTERRUPT 



SETRV64 

1 



/^(^' 



r 



^ ^ 



2,0- 



T 



/L--RVS4- 

■\ ' 

PR/MES/P64 



j 
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23 


22 


21 


20 


19 


16 


17 


16 


15 






2 


1 







PM 


ILL 
OR 

RES 
FAIL 


— = — 

MON 

MODE 


TIC- 
KER 


TY 
l/P 


TY 
0/P 




PERIPHERAL 


INTERRUPT LINES 




SR 
64 


SKT 
4 


SKT 
5 


SKT 
6 


SOCKET 


NUMBERS 


SKT 
19 


SKT 
20 


SKT 
21 



v_ 



-y— - 
PROCESSOR T/W 
INTERRUPTS INTS 

23 22 21 



"V 

SLOW PERIPHERAL INTERRUPTS 



11 10 9 



SR 

65 



PERIPHERAL INTERRUPT LINES 



SKT 
I 24 



T slr T 

25 



SOCKET 



NUMBERS 



SKT 
35 



SKT 

36 



. -^ 

FAST PERIPHERAL INTERRUPTS 



SIMPLIFIED ACTION OF USE OF SR64 



PROCESSOR | 
INCIDENT I 



TY 
SOUTJ 



P 
4 



s 



c 



P 

14 



<>- 



<>- — d>— — <> 



PERI INTERRUPT LINES 






ENTER INTERRUPT 
SEQUENCE 

I 
ENTER EXECUTIVE 

I 
170X/64 (READ S64 

E64-L 
) 



-*X) 



J 



Y HIGHWAY 

I 
'B'TO X 



INTERRUPT LINES 
FORM SR64 AND 65 



EXEC TESTS 'X' TO FIND OUT WHO INTERRUPTED 
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SPECIAL EXECUTIVE FUNCTIONS (OP17 ) 

1. F17QS 

Format - Normal 

The 'N 1 field 1b literal and its value determines the action 
of this function. 

a) N.£ CM 

Sense the state of S.K6U or 65 and place this information 
in X. 

b) N<64 

Sense the state of :- 

1. Mill Timer if N = 1 

2. Typewriter I/P if N = 2 
% Typewriter 0/P if N = 3 
Place information in X. 



/ v 
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2 a 



£1231 

Forest 
AetjUm 



- Korea! 

gead a eesaaad to the coasol© Typewriter, X coataias 
the cossaaad. N is literal and it's value detersaiaes 
tha X/P or 0/P aid© of th® typewriter. 



N 



2 
3 



STO^rx^>XJSgM afide ^aad Bespoaaes ., 



Ccjsgay&dSo 

Bit of X « 1 
Bit 1 of X - 1 



Start 
Stop 



2o Empmem 



7 



Bit 

Bit 5 

Bit 

Bit 

Bit 8 

Bit 9 

Bit 

Bit 

Bit 

Bit 



10 

11 
12 
13 



Sad of Traasfer 

Busy 

3/P Push Buttoa 

Cancel Push Button 
Accept " 

f1 " " 

F2 " " 

F3 

F^ " 

F5 



it 

ir 
n 



I/P 
0/P 
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3. F172E 
Format 



- Normal 



Used by Executive to exit to an Object program. 
X is zero by convention. 

»(m) specifies the start address of a two word area in Executive 
holding selected programs. DATUM,LIMIT and 'G 1 Register information, 

Action 

1. Load D,L and G registers from n and n + 1. 

2. Load F.P.U. from D + 12 and 13. 

3. Retrieve ZS information from D + 9. 
k. Retrieve link address from D + 8. 

5„ Unload D + to D + 7 to Hardware Aces. 
6. Exit to object program. 




- Normal 



Load D, L and G registers from n and n +1; remain in Executive 

program. 
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Ppyeai 



Noraal 



Used to send a eossaad to a S.I peripheral specified by literal 
H(iB>. 

The cossaaad is h©ld in char 3 of X. 

The response to the coEaand will be placed in a selected char 

position of X. 

If the instruction is not modified the response will be placed in 

char 3 of X overwriting the c< 

j^gjcajt, CotBaaads and Responses. 



1. Ccsssaada. 



•31 - Bead ) Not P 
*32 - Writ© ) 

*20 - ssq 

«2k - SSP 

»36 - Disconnect. 

S£22S£2£ 
a) pJToet a 

*05 - Accepted 
"03 - Rejected 
°00 - Inoperable 



.T. - <S~^ 



v-^-JL_ w O U^.jGL 



2 



b) Status 

Status Q (Basic Peris) 

5 h 3 



f .. 


< 


». 


d 


I 


X 


X 


i 


k 


= I 

P Status 
ON 






STl 


)PPE3 


D 1 




TS 


URM 



STOPPED 2 

Status P (Basic Peris) 
5 4 



ERROR 



4 



OPERABLE 



WARNING 
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6. F175 & 176 



Null on 19C+A. 



7. F177E 



Format - Normal 



Set 'C if the absolute address in X is < Datum and 
> limit. 



r~ 
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Data Transfers,, 

In the 1902»Ai two types of data transfer systems are used, 

1. SLOW HESITATION CQNT10L for Slow Peripheral Transfers. 
(Transfer rate <60Ke/s) 

2 PEEIHUML AUTONOMOUS CONTROL for Past Peripheral Transfers. 
(Transfer rate 2 SOXe/s) 



SLOW HESITATIOH CONTROL 

This systea controls the transfer of data utilising a part of the 
processor MAIM B&TA flow hence when a eh&r or word is being transferred, the 
processor must "HESITATE 5 * until the ohar or word has been transferred. 

When a peripheral raises its °R' line, the slow Hes Control requests a 

"HESITATI® 9 . 

At a suitable point this will be granted & the Slow Hes Sequenoe is 

entered,, 

A xmri. or char is transferred and the process^ carries on until again 
the peripheral raises its 'R 9 line. 

The Control Words for this de¥ioe are accessed during the Slow Hes 
Sequence to determine °.°» 

1 o Location of Data Area. 

2. Typ3 ©f Transfer Req'd. 

3 e When to Terminate Transfer ('L 9 lias). 
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CONTROL ABEA ANALYSIS 



1 . la Control Area id thin Program Limiti ? 

2„ X or x ? 

3o Is there a peripheral of the type specified ? 

4« Is peripheral assigned to this program ? 

§• Is data area within program limits ? 

6« Is transfer count O.K. ? 

7. Is Peripheral busy ? 

8, Form Hesitation Control Words. 
9« Form Command. 

10. Send Command to peripheral. 
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2SES&*. 



To cojstrol data transfers to ©r from a peripheral* 
Ea©h device has 4 store looatiaas reserved for it 9 s CONTROL WORDS, 
Location ef C« Words given by formulas - 
256 *kn s 256*4®* 1, 25&*4»2 1> 256+4a*3 
Where n=PERIFHElAL SOCKET Mo e 



ssmm, 



256 

-8-43 



256 
+4n+1 



256 

•*4»*2 



256 
+4n+3 



'CHARACTER ADDRESS 



STYLE HELD 

Indicates Hype 9 of transfer,, 

BIT 15^17 - Hot Usedc 

BIT 18 - O-^ormal =1«S©atter Gather . 

BIT 19 « 0- " »1-C.W, Reoharg®, 

BIT 20 s 0~Single Channel «1 Multichannel. 

BIT 21 s 0«=Ch&raoter = 1-Word (Burst Mode) 

BIT 22 a O-Forward = 1 -Backward 

BIT 2J a O-Input ■ 1 -Output,, 



23 


STILE 


15 


14 COUOT 







Ih 


.» 


21 


TRASJSSSE ADDRESS 






Used fors 
1.X.W* 

2, Paging,, 



J 
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SIMPLIFIED ACTION PRIOR TO DATA TRANSFER 



PERIPHERAL CONTROL 
LOGIC 



/ 



SOCKET 4 



PERI 

LINES 



SOCKET 21 



\ 



'R'LINE 

PRIORITY 

LOGIC 



SLOW 

HESITATION 

ENCODER 



PR 



ME 



DESIRED 

PERIPHERAL 

% A'LINE 



-PERI REQUEST- 



C.W. ADDRESS- 
(256-l-4n) 



MICROPROGRAM 
LOGIC 



REQUEST HESITATION 



USED TO ADDRESS STORE 
IN OBTAINING CONTROL 
WORDS DURING DATA 
TRANSFER SEQUENCE. 



gOcf 

® o 



o 

> 
§ 



fc=3 



3" i 



vn 



td 
O 
O 



b 

a- 
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PERI RAISES T LINE 



next hesitatiopTbreaTToimt^ 



OfflElisTr^^ 



EXTRACT AND UPDATE CW0 
(STYLE AMD COUNT) 



< 



COUNT 



zi> 



YES 



NO 



r — 



SET BSTOP 
"J 



RETURN UPDATED CW0 TO STORE | 



EXTRACT AND UPDATE CW1 
{ADDRESS) 



RETURN UPDATED CW1 TO STORE 



TRANSFER CHARACTER OR 
WORD BETWEEN PERI AND 
STORE VIA MAIN DATA FLOW 
RAISE!' If BSTOP 




HESITATION REQUEST 
OUTSTANDING 




YES 



EXIT 



jt.on.il Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth £703482 FORM 8/133/6(2.69) 



Internationa! . No. BB006 

Compyters 1904A module 4,. steal 5.6 

Limited 



Iss 

/- 



SLOE HESITATION GO'ffiiOL 

EWEQT OF BA1SH& M ,fg B UM* 

Having resetted a command a pari plural will ©bey that command end when 
a date transfer is required it ©ill rats© its 8 B 8 line. 

ThB peripheral ©patrol logie will atatieis© the request ©ad select the 
request of th© nicest priority if ©or© than on© ? 1 8 line raised at the 
tlffie* 

Th© selected request will %•> 

1 . ask for a HESITATION 

2 Generate the basic C.W. address for the selected peripheral (256+4a) 

3„ Prime the 8 A 9 line to selected peripheral. 

A HESITATION is the period of time vshsm the processor will pause 
(ie. HESITATES) ^hile the data transfer takes place. 

At a suitable opportunity the H1SISTATI0H ©£H be granted and th® DATA 
fKSsHSEEE takes plae© When transfer @©splfite 8 th© processor continues with 
ito own worko 

As the Slow Hesitation Sequence involves th© processor MILL t HIWAYS & 
SOME BS&ISTE1S ass© action may b© ns@©©sary on entry to the sequence. 

fhlo action depsa&a en th© point at which the processor paused to allow 
th© data transfer o 

1. At th© end ©f an instruoti®a 

If the results were to be strobed 

to X or X*1 then this action must be catered for on entry,. to f 

Hesitation Sequence, 

2 In the middle ©f a long order. 

She contents of registers used by the Hesitation sequence must be 

preserved . 

Estry to th© oeqatsae© is governed by 2 legi© levels® 
HSS4 or HES3 
If. HES/*, It issy be necessary to store result to X or X*1. 
If HESJj, Store B & K to absolute star© locations 9 & 10. 

These levels also control EXIT from sequence* There are two more levels 
which may b© aetiv® on entry , HES1 &. HES2 but these control EXIT from sequence 
©al$. 

Igtfs A pari. rais©@ its e H s line tor eaoh char or word. 
""'""T^c Hesitation sequence entered for each word or char. 



J 
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RAISE 'R'LINE VIA SOCKET 4 (292) 

I 
R04p(27Q) 

i 
R04 n (275) 

T — STPR 
STATICISE REQUEST 

I 
PHR04 (257) 



-t 



HPH.6S0 TYPEWRITER HPHES0 (257) 

r 0, HPHES^^ P C °Wr J— - 

J — . — /(^HHPHESI (258) 



W8T 
HESTYHP(I39) 



INHIBIT ALL OTHER 
PHR LEVELS IN BLOCK 

V 

INHIBIT ALL PHR 
LEVELS IN BLOCK 1 



HPHESTY 



HPHES2 (259) 



!! 



INHIBIT ALL PHR 
LEVELS IN BLOCK 2 



v 



'RTINT 
(nf/ HR (103) 

■HESBKPT (m?) 



o 



T~ i 




MST- 



HES3 J-HES3 

EVH1<£T/ EVH2 (<.r ■ J 

i 1 



NOT H/C 



SET HESITATION SETVH1 (45 SETVH2 
__^ (I46) <s ^ t 

"""1 ENTER SLOW 

HES SEQUENCE 



SLOW HES ENCODER 



PHMCMIX (260,261) 



(263) 



*r 



(BASE ADBR£SS=256) 



PHCW04 (263) 
(4N) 



CONTROL TORD 
ADDRESS 



$ 



SA2 (Socket Address) 
(262) 

BAD2 (262) 



<) 



f 



DECODED TO RAISE X A' LINE 
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SUMMARY OF HES LEVELS 



One of these levels will be active at any one time when the computer 
is operating* If entry to the Hesitation sequence is made they will 
be used to effect oorreot entry and exit,, 

...HES, ,k "" Active at the end of an instruction or during a 
hesitation ooeuring at the end of an instruction. 

Result ©f an instruction may need storing to X or X+1 on entry 

to sequence* No action on exit. 

HJIUI - Aotive during certain orders. Data that may be lost 
during the Hesitation sequence is duplicated in other registers 
so only action necessary is on exit where B & N are restored from 
X+1 & A. 



HES^J, - Active during certain orders where no storing action 
necessary e This level used to differentiate between this & entry 
to Hesitation sequence at the end of Instruction. 

jgjgSJI - Active if all other HES levels inaotive. If this level 
Is active and entry to the Hesitation sequence is made it signifies 
entry during a LONG ORDER. Therefore it is necessary on entry tos- 



Store B — — Absolute Loe" 9 
€., Store N ~ - a , R 10 

On exit B & N restored from Loo as 9 & 10 



3 



For an 023 the address of the instruction to be obeyed is 
placed in N & P. If Hesitation Sequence entered at the end of an 
023 this address must be restored to N from P. 
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SLOT HES C(WmOl> 



Sg&B&t JM8E ADBBBS3. 
a* Sisgl© Ctaaa«l. 



MULT! 
CHAN 

LINES 




MAT 

Hi] 



PHMCNiK(p) 

&^' 



PHCW08(n)(256) 



■*-SAD8 



J bo 



LINK 

mmm 



<2-6 / 



If all U/G 9 E 9 lines iaastiv© EHUCIOX p inhibitted generating 

FHCWO^ %hU giv@s a base of 256 . 

b) Multi Channel . 



H/C ' 

T 

LIMES. 




MAT 

Ml] 



PHMCMIX(p) 



Linked to form S/C 
base address 



-» — ®^ — * 



I I 



Linked to form 

1 Y 
/ M/C base addresses 



If any U/G 9 R' line aotive 9 HiMCMIXp aotive inhibitting S/C Base 
address of 256* Th® 8 R 8 line raised via linkalring generates the desired 

baea address. 
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The link systcE is very flexible allowing for Dual processors 
where both processors are shariag the same store. 

a) Single Chasm®! 

Frooessor 1 « Base address of 256 
Processor 2 - Base address of 512 

b) ii l5ulti ii ohapael_ 

Processor 1 « Base address of 1024 
Processor 2 •» Base address of 2048 

Hot,e - the above figures are examples only. 



Th© 4N part of C.W. address generated by the Slow Hes Encoder. 
♦1, <-2 B *3 generated during Slow Hes Sequence, 
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SLOW N£S. SEQUENCE 
jUUL Tl CHANNEL DEVICES . 



( ') 



m/c device w/snes 
TO transfer data. 



4/PX RAISES 
'R'L/NE. 



'8' LINE SELECTED. 



PHMCMIX. 



ENTER NES 
SEQUENCE, y 



S 



^ 



VH.3 



GENERATE 

COmECT BASE 
ADDRESS. 



/NN/3/T 

SIOWMES 
ENCODER 



i 

! 

CONTiiVUE AS 
/VORMAL . 



READ R LINE 
/QENT/F/ER TO 

CWRG. 



GENERATE <4x M 
PA®T OF CfV 
ADDRESS 
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//VU/3/T BASE 
ADDRESS FOR 
NORMAL DEV/CES. 



iii-r ..in>,n,il i 
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CHARACTER (IN OR OUT) 



CLOCK 



CLOCK 



CLOCK 



EVH12 

VH12 

EVH14 

VH14 

TPRIME 

TPULSE 

PHL 



I— I 



IF BSTOP ACTIVE 



WORD 



OUT 



VH11 VH12 VH12 VH12 VH12 VH14 



EVH12 



TMID ACTIVE 



EVH12 



EVH12 | EVH12 



IN 

TMID INACTIVE 



/--"i 




r ' 
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P a A a C a (Peripheral Aut®n©aoua Control) 

Purp©®® j-» fa eoatg-Ql transfer of data to asd from fast (2:60K oh/s) 

parip&ar&ls. 



A&TOatagas s™ 

1 Has direot aeeess to ator©« 

2o Ko pr©@8ss©r registers are involved in P.A.C, transfers j 

therefor© P.A.C & Processor may work simultaneously unless 
©tore aea©ss required together* P.A.C. is then given priority, 

3 Caa ©satr®l data transfer to more than one peripheral 
oiBultaaeously „ 

4« Star© &©©@ases are out dowi due to :° 

a) Central Words held toy hardware registers & updated toy 
P.A.C. hardware. (1 Pair par Peripheral) . 

to) Data seat or received as a w>rd fi therefore one store 

serosa per k ehara. 
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P.A.C, 

WGHQ3 ©g WG-HQ3FN logic e 



Baal© P.A.C. has provision for k fast channels but may be enh&noed 
to ®&%®r for 12 Fast channels & 1 HiSpsed channel. (F1) 

P.A.C. may have up to 6 Data buffers but will only be provided with 
those I>©g4is<©4 as on© buffer oan be shared by up to 8 peripherals. 

The auaber of peripherals sharing a data buffer is governed by their 
combined transfer rate. / 

Max single buffer transfer rate ■ 38QK§/s -. . 

Max overall - 1.W» £ ^~%*^> 

With F1 ©hannel - 3 me/® 

F1 channel has its own data buffer. 

ALL DEVICES OH P.A.C. MJST BE WORD DEVICES. 

Eaoh demise has its Control Words le®ated in Hardwaf® Buffers© The 
©©atrol words are loaded when a device raises its *R' line for the first 
tiae and' returned to store at the end of the transfer. 

When EXECUTIVE makes a 174, P.A«,C S will raise A.C 9 T„ & pass the 
e©Esea»i t© the devioe. Response returned via P.A.C. 

When s device raises an 8 R S line, PeA C, deals with transfer on a 
priority basis using store direat a Therefore P.A.C. &. PROCESSOR may work 
sismltffiseeusly except where both require Store Access together. 
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SIMPLIFIED DATA FLOW 



GC 
(174PAC) 



GSI 



6TIN0"1 

_- 6TIN1 LJ 
^ ^GTIN2 f 
6TIN3J 



GC 
(174PAC) 



BIN *■ 



'R'Lines- 



7— -^-SOUT 




s*Do 



K-SO 



->SAD 



STEP 
CONTROL 



r L 






>J3 



O 
<3 



•4:- 



® * 

«-*■ of 

o 

Os O 



"* ' i. J , X3 »V! J;/ <j£ /^ 



MICROPROGRAM STEPS 



N" .-si 



PA1 FS 

PAR SMI Xk I /PACT 

PACWL ( g. > 



PAPT 
PA1F5v | /PACWL 



I 



PAPT 



PAK23 



STEP1 



PARE0fl{CW1) 
PACWSAD U) 

PASO-0 

PACWi-K 

PARD(PARCR)(« j 

PA0GSO 

PA0GSIN 

PAQ-CW1 

PASKP 





PAPT 
PAASEK ! /PACWL 



PACT PAK23 



PACT 



<-0 Aj) 



PAK-SAD 

PACW1-K 

PASETO 

PASETA 

FAQ-CVH 

FAADD/PASUB 

PARD(PARCR) 

PAFRDC 

PA0GSO 

PA0GSIH 

PA1FS 

PASKP 



PADA 

PATCW 

PAPT(F=M) 




PACWL 

PAGRSWv I yPACT 



u-r 



PA1FS 



PARS MIX' 



PACWL 




PACT 



•PAPT 



PAPT 
PAIFSv | /PACWL 

PAX23 T& ) — ~P~ 



ACT PAK2 



STEP 2 



PACWSAD (CW0) 
PASO-Q 
PACW0-K 
PARD(PARCR) 

PA0GSO 
PA0GSIM 
PAQ-CW0 
PAGMT(F = <) 





X J T 



PAK-SAD 

PACW0-K 

PAQ-CW0 

PASUB 

PASETA 

PASETIN 




PACWL 




/w 



PATCW 
PATP 



PARE00(CW1) 

PACW1-K 

PACWSAD 

PAK-SO 

PAWCR 

PARCWL 







PAASF.T 



PACWL 




PAK-SAD 

PACW1-K 

PAQ-CW1 

PAADD/PASUB 
PARSETA 
PA0GSO 
PAWCR 





t*f 



PACWSAD(CWfl) 

PACW0-K 

PAK-SO 

PAWCR 

PARCT 

PARPT 







c u 



WHERE APPLICABLE SIGNAL NOTATION FOR DATA BUFFER IS GIVEN. 
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RA.C. -EFFECT OF PA/SING AN )Q'L/NE. 



DEVICE ON $KT. 25 RAISES. 
P. LINE. 



PA2SP N (v/a S.l Px) 

\ (14.) 



PA 25® p 



PA 25 Iff. 




SET PA 25 ff S3 (22) 

W- 



PA 24 PSS. 



PA 25 ff 5 (22) 



THIS SIGNAL ENABLES ALL CONTffOL 
LEVELS PELEVANT TO T///S PEPIPNEffAL 
SOCkfET & PPOM WIS INFORMATION THE 

NEXT STEP TO BE PEPFOPMED IS SELECTED. 

E.G. STYLE (IN Off Out) 
C.W.L. 
AT. 
C.T. 
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ROUTING OF CONTROL INFORMATION TO STEP SELECTION LOGIC. 



£.©. I. CW.L. 



QEVICE 25 

CWL STAT (3) 



DEVICE 26 
CW.L. STAT (4) 



PA 25 AS. 




PA 26 PS. 



PA 25 CWL (3) 




PA26CWL (4) 



OTHEP PACWL 

SIGNALS. 




PACWL (10) 

I 
STEP SELECTION X 

LOGICS X 



2. STYLE (BIT 23 ) 

CM REGISTER 

BIT 23 (96) 
(&EWCE 25) 

P425PS.-^Q 

PA 25 K 23. 



C.W. PEG/STEP 

BIT 23 (98) 
(DEVICE 26) 



PA25P$~&Q) 



PA2&X23. 




r 



PASOUT I MILL 



PAK 23 (8l) 

— -1 

STEP SELECTION 
LOGIC Q) 
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BUFFER SELECT/ON & OPEBAT/OM (O/P 



Tf, 



ENB OF STEP 3. 



v- 



EMTEP STEP 4. 

(etc.) 




V 



pre. 



SETPA$DBO 




S£TPA$BTD. 

i 

STAPT OSCIUATOP. 



osc 



lO. BB006 
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WIPE LWKEB FROM 
4U PS SIGNALS OF 

PERIS CONNECTED 
TO BUFFEP p. 

__J 



OSC 2. 



( ) 
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BUFFER ACTION, (o/P.) 



0SC2. 



PA0DBO 

I 



PA0TC ~ PULSES 

1ST. T.C. *- SET GTP. 



2 m T.C. 

3RD T.C. 

dm re. 

SW T.C. 
£TH T.C. 

7 TN T.C. 
8 Til T.C. 



G YP. — «*. j PULSE. 

■+* RESET GTP 

scnt -*- swobe cm. 

■*■ SET GXP 

GJ.P. -*• 'T' PULSE. 

-«*■ PESETGTP. 



SCh/T -*- STPOBE CTP. 
•*- SET GTP 

GT p —^ y 'pulse. 



l/TT -*- STROBE CTP. 



sc 

SET GTP. 
G.T.P. - 



'T' PULSE 



— AT&T r 677? 

5^4/ 7- —^ STPOBE CTP. 






f 

JTPP OSCILLATOR 



PA0EOTO 



PA $CH$ 

CHAQ0 

TO 
BO LINES. 

PA0CUI 

CHAR 1 

TO 
DO LINES. 

PA CH 2. 

CHAP 2. 
TO 

DO L/A/ES. 

PA &CH3. 

CHAP 3 
TO 

DO LINES. 
PA0CH0 
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STEP 5 IMTIATES BUFFEQ ACT/ON \ AT THE END OF THE 4 

CNA6ACTER BURST THE 'A' LINE IS LEFT ACTIVE S. IE A 
mEACnyEFO^ A DEVICE I EOT I. SiGMAL BECOMES ACTIVE, 
STEP 6 PEQU/ffED FOP WAT $£¥/€£. 



DEVICE 25 

'A'STATSET. 



v 

PA 25 AS. 



/PA 25 PS 



SET2SPSS- 



PA^EOTI 

PA25ETL 

i 



PA 25 PS. 




PA24PSS. 



PA 25 AST. 



Qy^OTHEP AST LEVELS. 



PAASET. 



Y23 e<>*-- CWL 

PASPB. 
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PAC. 



CONTROL WORDS ~ STEPS 7 & 6 



INITIATED BY :~ 

1. CM Ct * $ (PAMT=$) 

TN/S RESULTS IN CT STAT TOR DEVICE BEING SET 

2. DEVICE TERMINATING BEroPE CWCt=0 
(ie. IN ERROR, END Of BLOCK ETC.) 

/f COMMAND # 20 (SSQ) SENT TO A DEVICE AND RESPONSE 
BIT (TERMINATED) - / , SET PT STAT TOR THAT DEVICE 



(ASSUME DEVICE 25) 

OUT= %20 PA B/N0= I 

T PULSE. 




) 



COMMAND BEING 
SENT TO DEVICE 25 

- — -*■ PA 25 AC 



PAS IT 



I DEVICE 25 S. 

EOPCE SET 

DEVICE 2S'$ 

PTSTAT. 



cwct~gl 



PAMT=0 



in 



SETCT 



STEPS 
'4 Off 5. 



o 



EXIT (A) TO SHEET 
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'JXcT^M^BfMG^CO^ROL WOP PS - STEPS 7 IS ( Cont.) 

EhfTQY ® PPOM SHEET 



PT C -T- 

I . J 



PA 25 £A/D. 

-PAPT 



PA 25 PS. _^Ql--^ 25 IP. 
SET 25 PSS. 




ALLOW SELECTION 
OF STEP 7 
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PAC ~ COMMANDS. 



f. &UFFEP NOT TRANSFERRING DATA. 

/v. 



v i 



o 




(ASSUME A/ = 25) 
\&D£WC£ ON BUFFER 0) 



w 



COMMAND 



PA BOUT 
LINES. 



3AD1/NES. 



PA BAD 





PABAD DECODER. 

\ 

PA 25 ESM. 

PA0GC. 



I ~1 I 

PA25A PA25C PA25AC 

A L/NE CLINE 



P40BTD. 



INN/BIT A' 
-v 1 LINES OF ALL 07VER 
PERIPHERALS 
CONNECTED TO THIS 
BUFFER. 



INHIBIT 
PA06DO 
PREVENTDATA 

FROM BUFFER 
TO DO LINES. 



PA0GC 



(T) ALLOW COMMAND 

W r •pulse. 

(D GATE COMMAND FROM 
PABOUT TO DO LINES ■ 

(J) GATE RESPONSE ON 
D.I LINES FOR BUFFER 
TO PABIN LINES. 
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2. BUFFER TRANSFERRING DATA. 



ACT/ON AS FOR /, EXCEPT FOR GENERATION OF PA $ /A/A. 



i 

PA0ES 



(Jr°—PA$TC. 



sere stat. 



I 

/A/U/3/T BUFFER 
ACT/ON. 




PA$BTB. 



PA0ZA/A 



EFFECT OF t' STAT. 



'C' STAT SET 



/A/RIBIT 

PA0SCNT. 



HOLD CTR 

STATIC. 



f 
RESET 
GTP. 



PA0GTP 



STOP DATA 
'T.' PULSES. 



/m/s/T 

PA0GT/M 

I 

//WS/3/T 
t/P STROBES. 
TO SUFfER. 



WHEN FJl^ ENDS, PA$ES LOST, 'c' STAT RESET S BUFFER 
ALLOWED TO RESTART. 
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INITIATING THE CLOCK PULSES (READ MODE, STEP 5) 



n SECS 
STEP 3 (PARD)J 
PARCR 
Rl (STORE) 



100 200 300 400 



l 



PAOCC(FROM STORE) 
PADA (FROM STORE) 
PAGCLKS 
PATCW. PATA 



STROBE PARITY 
FAIL STAT. 



PARD 
SETS 




PAOCC 
UNSETS 



600 
I 

~l — 



80( 

! 



900 



I 



^— 245 n SECS 



•150 nSECS^ 



•350nSECS 



TIME TO SET UP 
ADDRESS DATA TO 

STORE AND TO 
REQUEST STORE 

PERIOD HAY BE GREATER 
THAN 245 n SECS.. 



TINE WASTING FOR PADA 



-200nSECS— »l 



"C 



>IN FAST READ 
£ CYCLE 

p*- f--53ns 



60 n SECS 



->l< —315 nSECS— — 

I TIME FOR STATICIZING 
I DATA FROM STORE AMD 
' FOR CHECKING PARITY 



~j Q ptg. 

«"»» =J »t» 

F"f-«>S£ ■raj 

fl) W 1 —* 

&.*= fi i 

CO g 



C 



c 



,.«-'-' 



ntft 



§ to 
o 

— i 



r 



irreeniaifonsi 
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1. 



SCALE: 250 nSECS PER DIVISION 



! ! 1 



PA SET IN ~~L 

PATDB JL 



0DBO J" 



PA0BTD j 

PA0OSC1 Y I i L_J LJ 

PA0OSC2 



J~L 



r~LJ~~LJ 



pa0tc j i_rr 



r~Lr~i 



PA0GTP 

PA0CO 

PA0C1 

PA0CH0 

PA0CH1 

PA0CH2 

PA0CH3 

PA0GTIN 

PA0TIN0 

PA0TIN1 

PA0T1N2 

PA0TIN3 

PA0T 



~T 



RDtmnB wpnHtfn 
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SCALE: 250 nSECS PER DIVISION 



PASETO "I 

PATDB JL 



PA0DBO .J" 



PA0BTD J 



PA0osci J~n_TT_J 



U~~LJ~1 



PA0OSC2/TC 



jn__jn_j~T_r~L_ri_j 



PA0TC 

PA0GTP 

PA0C0 

PA0C1 

PA0CH0 

PA0CH1 

PA0CH2 

PA0CH3 

PA0T 



jlt\ 
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P.A.C. TIME SHARING 



ZjjSECS 



3 

to 





CYCLES 



PATP 

PERIPHERAL 
CHANNELS 

STEPS 



PA26R 
PA26RSS 
PA26RS 
(0) 



PA25R 
PA25RSS 
PA25RS 
(0) 



PA27R 
PA27RSS 

PA27RS 
(1) 



PA26AM 
PA25AM 
PA27AM 



1 

111!!! 



26|26 
1 2 



25|25 
1 2 



25|25 
3 4 



27|27 



1 2 



T1 



27|27 
3 4 



T2 



- o — 
T3 



fl 



T1 T2 



T3 T4 



10 



27J27 
3 4 



T1 T2 T'3 f4 



11 

lllllll 



12 



— 3— 

T1 



25J25 

3 4 



13 



T2 



14 



T1 



TO T4 



15 



27|27 
3 4 



16 



17 



13 



tT 



TB 



?1 



Lg-V : 



A 



19 



20 



25|25 
9 *■'& 



f 



IT 



25J25 



j s 



He- 



21 



22 



27J27 
3 4 



?r 



23 






— If 5— 

T2 T3 



24 



26 



ti rF~~7 



7 4 



125 



25p5 
3 4 



T4 



26 



27 



27|27 



W^tSS ^ !S *% fSCiST 5 

i ••> si*™: 
**t S. f-»-, 

^5^ rf*v> , it 

*»»« J^f. £2* 

u o" 






n? 



o 



o 






-si O 

© ■ 

o 
cr\ o 
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P.A.C. 
LINK WIRBiG 



(BEP.SKTS 25 & 28 CONNECTED 
TO BUFFER j6) 



1, 



PAC CONTROL 



BUFFER CONTROL 



PA25RS- 
(22) 





OR 
B2/1 



^PA0DBS 



(27) 



Peri IS levels oonneoted into relevant Buffer pontrol. 



PAC CONTROL I BUFFER CONTROL 



2a 



PA25AM 

114) 







s 



B5/1 ! 

(27) [ 



PAC CONTROL 

PA25IR 
PAZ 81 R 

(22) 



f' 



When any peri of a group oonneoted to BUFFER 'Y' is addreased, the 

®S 9 lines of ALL peri' a in the group inhibited. 



3„ PAC CONTROL 



PA25ESM- 

PA28ESM' 



(14) 




BUFFER CONTROL 



11 74 PAC 



_|A0E< 



t5/2 



Wfa@n command sent to device, address deooder gives PAxxESM. This 
signal passed to relevant BUFFER oontrol. 
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BUFFER CONTROL 



PAC CONTROL 



PA01NA- 



PA0GC 




>PA25A(A LINE) 



PA0GC 



When a oommand sent to a peri, all 'A' lines of peris oonnccted to 
a buffer are inhibit ted except the 'A* line of the peri reoeiving 
the oommand* 



5* 



END OF TRANSFER SIGNALS 



a) ^P 



PA0EOTO * 

(28) 



PA25ET0 / 
(14) 



v PA28ET0 

(16) 



*) ^£ 



PA0EOTI 
(28) 



-* PA25ETI 

(22) 

V PA28ETI 

(23) 



When Buffer Control has dealt with a BURST of 4 oharaoters the 
End of Transfer signals are generated to inform logic relevant 
to peripheral. 
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A 



k 



tvpewp/teq. 



TYSTAJ77 
TVOK 

type: 

TYOUT 



\ASIC BLOCK DIAGRAM. 



MiLL 



.-> 13>o^ 



-i' 



v ; 




SERIALIZED 
DATA 



fiESl/LTAA/T 

-^TVPZMim 

ACTION. 
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TYPE WRITE P MOTOR SUPPLY. 



O 



POWER 
IN. 



^ 






HHw-J 



i 



TO 
*<2 M0T0O 



L 



-a*«v 



ACON. 

O — 




O 0/r 



*2\ T 



Kt- CONTACTS CLOSE IMMEDIATELY ON ENERGISING OPEN 
AFTER 5-180 SECS ON DE-ENERGISING. 



K2 » CONTACT OPENS AFTER 3 SECS ON ENERGISING 
CLOSES IMMEDIATELY ON DEI-ENERGISING . 
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CONSOLE TVREWfflTEf? 

/. COMMANDS. 



(a. -m) 



"U 



TYOK 




NO. B.B006 

Sheet 7.3 



a-. 



111 

X CONTAINS 
COMMAND 
BIT - I - S7A8T 
A/ IS DEVICE NQ. 
2~I/Pn3 



OUT 



S£T DIRECTION OF % 
TRANSFER (IN/OUT) 



GESET. ' 

ENERGISE a/b 



TYPEWRITER MOTOR. 



L WHEN 'MOTOR 

DISTRIBUTOR AT SPEED. 

clutcn I 

TYOK. 
MSTR/BUTOR 



( '|r,t>>rnatifjnal Comp 
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/ 



CONSOLE TYPEWR/TEfil. 
/. COMMANbS. 

(b. ~ no) 



SEND COMMAND. 



A__ 17n [RESPONSE to x] 
Y*" U0 \N AS FOR IT I. j 



t 
SENSE" STATUS 

RESPONSE. 

BIT - END OF TRANSFER 

BITS -BUSY. 

B/TS 6-/3 CONSOLE PUSHBUTTONS ~~ l/p ONLY. 



'/* 
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2. DA TA TRANSFER 
a. ) NORMAL °/p 

DISTRIBUTOR REACHES Pi. 



SET RES REQ. 
WTERLOCK. 



SET RES. REQ.STAT. 



I 



1 



RESET ATEND OF REQUEST HESITATION 

DISTR/3UTOR CYCLE. I 

CX^MEAKPOINT 
Y (ALLOW INT.) 

ENTER RES SEQUENCE 
MICROPROGRAM 



_ 



i 



GENERATE. 

1. CW. ADDRESS. 
WREN RES/TAT/ON 

SELECTED. 

2. PERIPHERAL 
ADDRESS ON BAD' LINES. 



FETCH S. UPDATE 
CONTROL WORDS. 

\ 
ENTER TYPE RES.SEQ. 



1 



® 



< . /?ESET RES. REQ. STA X 

FETCR DATA CRAR. 

\ 
TEST CRAP. FOR ~ 

\ 

1 ML SHIFT NEW LINE CHAP (*77) 

2 SHIFT CONTROL CHAR (* 76, 5 OR 4) 

3. DATA CHAR. PROPER. 

\ 
ROUTE CRAR. TO TYPEWRITER. 

\ 

EXIT FROM SEQUENCE. 
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h.) ATORMAL l/P. 

OPERATOR PRESSES KEY. 



MECHAA/fCAUY TRIP DISTRIBUTOR. 

CLUTCH. 



V 
DISTRIBUTOR REACHES Rf. 



r 



i 



SEINES REQ. SET RES REQ. STAT 
INTERLOCK. I 



l 



RESET AT 
END. Of 

OISTRI&UTOR 
CYCLE. 



REQUEST HESITATION 

Q^— BREAKPOINT. 

ENTER HESITATION SEQUENCE 
MICROPROGRAM. 



FETCM AND UPDATE 

CONTROL WORDS 



ENTER TYPEWRITER 

HESITATION SEQUENCE. 



GENERATE'*- 

I.CW ADDRESS. 
WHEN HESITATION 
REQUEST SELECTED. 
2. PERIPHERAL 
ADDRESS ON BAD 
LIMES 



/ ROUTE CHAR TO STORE 
2 CHARACTER GATED INTO DATA 
GEGISTCR8- ROUTED TO TYPEWRITER 
VIA 6-7 BIT CONVERTER. 



EXIT PROM SEQUENCE. 
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3. TEfiMWAT/O/V OP T0AMSFE& 



WHEN CW COUNT = 



SET NOLO 



i/f? ^ <?/(?. 



NL~-+-Q**r-P£. 
SET £ND. 



'£ BIT 
ESPONSE 



i 



QAISE INTERRUPT RESET START. 



I 



I 



ENTER EXECUTIVE 



f 



DELAY 



\ 



EXECUTIVE TAXES STOP MOTOR 

APPROPRIATE ACT/ON. 



6) //P. 



NORMAL TEPMINATION BY OPERATOR PPESSING 
ACCEPT OP CANCEL CONSOLE PUSH BUTTONS 

RAISE TYPEWRITER INTERRUPT. 
INTERRUPT CAUSES ENTRY TO EXECUTIVE. 

I 

EXECUTIVE DETERMINES WHO 8. WHY. 



EXECUTIVE SENDS STOP COMMAND 
(111 X / 2) 
BIT f or X= / -STOP. 
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O/p OF NIL SHIFT NEWLINE CHAH. (# 77) 



NEW LINE /S NORMALLY A DELTA SHIFT CHAR (#32) I 

TN£N£FV/?£ 2 Cm®$ WOULD BE SENT FffQM STORE TO 
OSTA//Y TH/S ACTION- THE TYPEWRITER CONTROL LOGIC IS 
DESIGNED HOWEVER TO RECOGNISE % 77 AS A A/EWLIME 
CHAR. 



# 77 SENT FROM STORE. 



HESITATION SEQUENCE 
FORMAL UNTIL @ 



HESITATION LOGIC CONVERTS 
# J7 TO &32 S, LOADS TO OATA 
BUFFER DELTA S SN/rT A££ 
SET 



DELTA. 




M32 



SET ML. 



\ 



CONDITION €-7 BIT 
CONVERTER (WITH 3CLTA) 
TO GIVEN CAPP/AGE 8ETUPN 
7 BIT COM (OGOt fOt) TO 

TYPEWRITER. 



~ 1 

/NHl&IT SETTING 

OF HES. PEQ. STAT. 



P£. TIME. 

1 

£XIT(B)T0 SHEET 
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0/p OF Ml SMFT h/EWLINE CNAP.(^Tl) (CONT,) 



EN7Qy(S)fR0M SHEET 
DISTQIBUTOR ALLOWED 2*L» CYCLE. 



P f TIME. 



BESET NL. 



ALLOW SETTING REMOVE ML. COND/T/ON/fVG 

0F.f/£$. J?£Q AT ON 6-7 BIT CONVEPTER 

A/EAT P. I TIME. (CONDITIONED BY DELTA ONLY) 



THIS ALLOWS L/NE FEED 7 BIT 
CODE TO TYP£WQ/T£R. 
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MULTIPLY 
Computes* method v@ry similar to normal pencil and paper method. 



Mx 



0101 
0011 
0101 
0101 
0000 
0000 



MOD 
MPR 
P.P.1. 
P.P. 2. 
P.P.3. 

p.p.;.. 



Note. P.P. kept in oorreot 
perspective to bit of M.P.R. 



OCX 



0001111 



Final Product = Sum of P.P. 



The ooaputer method varies in one baaio aspect, the partial products are 
summed as the multiply prooeeda. 



0101 



0000 
0101 




0101 
0010 
0101 


1 


0111 
0011 
0000 


11 


0011 
0001 


111 



0011 

(Initial product = 0) . 
Add 1CD & Shift P.P. 



SHIFT P.P. 



Note. 

SHIFT keeps sum of 
P.Ps in oorreet 
perspective to M.C.8, 



Rule:- Test eaoh bit of MPR 

»1 - Add MCD & SHIFT P.P. 
=0 - SHIFT P.P. 
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USE OF REGISTERS 



jSkJo 



INITIAL CCHTBn 



B 



MCD 



u. 



©Is24 



Afitign 



Test L»8. 

bit of 

B.P.R. 

If»1 , Add MCD in A 

to Su® of P«P. in B 

& Shift B2P one place 

right,, P.P. expands into P as 

M.P.R. is shifted out. 



After 2k. shifts Final Products contained in B & P. 




b p a 

mm w ''J mmmmmmm \ *mm mm ■■ '— i P™" 1- *"| 

PR ° I N DUCT 1 1 * 1 



X*1 
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DIVIDE 

iHirw ""jf Trnnr'1"*'"— 



Us® 1904 Division notes to explain principle, 



P.0Lia§BBS 




B 



P 



N 



DIV2 



DEND 



CT»24 



AgHaas. 



1. 

a* 

3* 



Test WE & DVD or P.R. signs. 

If equal, subtraot DVR from DVD or P.R. 

If unequal, Add DVE to DVD or P.R. 

Test Sign of Arithmetio result against DVR sign, if equal set 
9 1 s t© Quotient. 

Shift B & P left one place, Quotient Bit set to P0» 

After 24 Shifts division ooaplete with Quotient in P & Remainder 

in B, 



FERAL CONTENTS. 
A 


B 




P 


N 


DVR I 


REMAINDER 


I QUOTIENT 


I' 




1 
1 


t 
C 


1 
X- 


►1 
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ApW> 

CONTROL 



ME* 



P0TO 
SUPPLY 
UNITS 



19Q4A MODULE 4, 



POWER SUPPLY UNIT 



RB006 

Sheet 9.1 



MSJ 



A.C.NEQN 
54 l/P 



SWITCH 



START! 



STOP 



-24v FUSE 



3d 
CB 



A 




V 



l/p 



| SWITCH 



.AMPS VOLTS j 



Y 

SELECTOR 



U 

PRESENT mOUS 



+ 5v 
SLAVE 



-F5v 
MASTER 



MARGINAL 
'CHECK 



+ 5v 
SLAVE 




-10v 



CB 
CB 
CB 



FANS 

STORE 

CONTRl! 



+24v 



HRS 
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C@aaists ©f 3 tfs&ts* 



1 C +5v - Basic Logi© Supply 

2. ♦agar - Typewriter 

3 a -10f - Hybrid Gets & Inierf&ee supply. 



Derived fwm a tt&STER tHIT & 2 SLAVE DMITS. 

Main BUSB&B sensing performed by Master o ^he master has a stabilised 
R©f®r©M© Voltage o The Regulated e/p of the Master is used as a fief ©ran©© 
voltag© for the Slave Units . 

M WBMB. voltege varies „ the Master will ©oiapensat© altering the 
E®fer®aeo to the slavsa aorreetisg their q/p* 
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*5^ • M8TER / SLAVE LINKING. 



PIN M - Sense for MASTER from +5v BUSBAR 

PIN D - Sense for SLAVES, taken, from PIN A. 
Which is equivalent to their own o/p. 

PINS KL - G®mm@n Refereao® (OV) % linked to PIN E on SLAVE UNITS 
from E & L©n MASTER „ 

MC - Linked on POSTER ©nly Provides Reference voltage by 
linking HEF IN TO BEP OUT. 

MR - On MASTER . Linked to B on SLAVES to provide SLAVES 
EEKEHSGE VOLTAGE frss MASTERS +5v STABILISED Q/P. 

J&F - Carry *$vto +5v UNDER VOLTAGE PROTECTION OCT in - 10? SUPPLY . 
Inhibits drive to - lOv series regulator in event of +5f 
f®ilur© 

N - Not oonneeted, 

H - Pin H on MASTER & SLAVES interoonneoted* INT. SCR GATE 
connection fires S 8 C 9 ls in all units if any one fires. 
ST SCI GATE O/P fires SCR across *5v q/p e 
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VT3&4 - Series Regulator Panels tora 
1*2 

Saeh pais* give® two equivalent o/ps ; 
ems k + 5v BUSBAR, th© ©th©r for 
latos^xal us©o 



!>F©v£&e8 Reference voltage for slaves „ 

( via 8KB pins A & K to SKT 3 pin. B on Slaves) 



l^ovllSa sense for slaves* 
(Pla A - Pin D) 



Cot Ssterasl to GP35 881-4 



VT1, 2& Jo 



Emitter Follower driven by ¥T1 in CP33« 

VT1 drives HS1&2 
VT2 drives HS3&4 



RV1 - Marginal Voltage Adjust used to set o/p 1Q$ belon nominal 
for Test Purposes® 

HV2 - Hsrmal Voltage Adjust* 



BTJ 



Sets level at which overload ©et to operate 



D21 - Pinal stag© of refereao© stabilisation on Master - 
not used on Slaves 
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CP33 (*5v STABILISER) 

Major Component©,, 

VT1 - Drive to Series Regulator (via Emitter Follower) • 

VT2 - Normal feedbaok control to VT1 

¥T3 m Current Sours© 

VT4 - Overload drive to VT1. Set t© out in when surge ©urreai 
results in TS2 giving insufficient drive to VT1. 

laeresass ourf©nt through Series Regulator » 



SR1 - Internal S C o l<, lh@n fired outs off drive t© VT1 & 
hoa©e to Series Regulator . 
SR1 is fired by OVEKVOLTAGE PROTECTI©} GCTo 

VT6-9 - ©vervoltag© Protection Circuit* If +5v goes to© high 9 
Base 8 of VT6 goes high (Base A » Referens®) switonte^ 
on VT7. Amplified through VT7 S 8 & 9i this firea SR1 
and SCR1 ( 5030229 *SW2) . 
Morsal oonditloo - VT7, 8 & 9- 0FP 9 
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gNUSS . 'HERWISE STATK) THE KNOWING APPLY TO NOT SCAIE TH«D WOt C* SOHETIUC iHOJECnON All DIMENSIONS INCHES * IN 0OU8T AS* HSKOVE All SUHJiS AND UNNECESSARY 
SHAHf EDGC MTCTNAi CORMSIS TO HAVE -010 MAX. »A«US TOLERANCE ON ALL LINEAR DIMENSIONS t -M DIRECTION Of SSAI* UMKPORTAMT 
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CHANGES 



XC-P5U 3" 5-6S 

e£02A«N a '- tech- change 

P470 32 7 49 

7609 '^" 8&» 




io-6vars 

55AMPERES 



ev 



6-3 VOLTS 
4 AMPERES 



68V0LTS 
300MILLIAMPERES 



Z9V0LTS 

SO MIUJ AMPERES 



C 
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RECTIFIER & CAfiACITQft CSV CftUDEJ 



MATERIAL 



HEAT TREATMENT 



I-C-^J 



POWER SUPPLY 
CIRCUi T DIAGRAM 

1 : 



5030P9 ; 



ISSUE 
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SURFACE TREATMENT 
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POWER SUPPLY 
CIRCUIT DIAGRAM 
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OVERLOAD PiptCTiON 

~ sis 



! 



-""^^TF typo- 



s' 

5 






'O z 



VTI 



R2 
270 



3®aX)AD |_ 




R3 
'iSK 



DZ1 

3 



VT2 
■9 — 



C5 

oca 



m 
680 



,R9 

120 



R8 



ISK 



azO= 




DZ4 



J 



CI 
10047 



I"" 
*I-2K 



£UX 33V 



W9 
3-JK 



R22JR23 
a* 



3« 



3-3K 



R26 

6K 




R27 

DC 



EXT. SETTNG 0? 
OVERLOAD P>ES5TSa 
04 



t/T3 



'-®. 



VT7 



i4r 



D4 



X 



♦5V PiNS 

LKKED 



|>J ON P.CA 

J, OVERLOAD 

SETTHC 




a R!fa SELECTED ON TEST SEE TEST SPEC. 
RANGE CSIO 820 910 IK I IK I-2K 1 3K l-SK 1 6K I-8K 2K 2 2K 2-4K 2 7K 
3K 33K 3-6K 39K 4-3K 4-7K S-6K 6-8K S-2K K)K I5K 22K 33K 



Jo RESISTOR 

21 LINK 
-OREF IN 



-O REE OUT 



K£Y TO CQKPomtlT TYP£5 FOR 
GUIDANCE ONLY. SB£ PAMT3 P 
LIST FOg. AUTH ORITATIVE. UST \ 



D25CRS?t;g:j 
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POWER ON 



POWER ON/OFF SEQUENCE 
BUTT. O.K. (4) 
PRESS START 

I 

VIA LOCAL/REMOTE 



REMOTE 
STOP 

O.K. 




RL6( OFF )DEENERGISED 
CIRCUIT BREAKERS O.K. 



LOCAL STOP 
CALL HL4 (START) 



SI 



S2 

PRIME 
RL7 & 3 



__T — 

S3 

PRIME 
RL2 
(Z) 



CALL CONTACTOR 
1 



1 



CALL TIMER 2 CALL TIMER 1 



1 SEC DELAY 



CALL CONTACTOR 
2 



10 SEC 
DEMY 



_—= v- 

3 SUPPLY 

TO PoSoUs. 



© 



S4 
SELF HOLD 
CONTACT 
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TEST B.C. 
SUPPLIES (2) 
PRESENT 



CALL HL5 
(I) 



1 



LIGHT 
READY 

LAMPS 



11 



0/C 10 SEC 
TIMER .'. RESET 
FUR OFF SEQUENCE. 



CALL RL2 
(Z) 



22 



SELF HOLD 
CONTACT 



CALL RL3 
IC) 



C2 



HOLD 
»Z'(WITH 'S') 
USEFUL FOR 
•OFF' SEQUENCE 



12 
I 

SELF 

HOLD 



Z3 



CALL RL7 



ALLOW MONITOR 
LAMP 
SUPPLY 



C3 



HOLD'C 
& INHIBIT 
BUTT. O.K. 



Z4 



RELEASE 
'FREEZE' , 
IF D.C. '. ! 
O.K. 



?4 



RELEASE 
•STOP' 

.*. (5) 

ALLOW 
CLOCKS 



S 

13 

I 

REMOVE 
PERMANENT 

"CCMPINT" & CONNECT TO 
CHARGE/HOLD BUTTON. 



14 



>. / 
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POWER OPP 



I ■"■""" 

DE-ENERGISE RL6 
tOPP) 

INHIBIT 
START BUTTON 



PRESS STOP (3) 

_J 



11 



DE-ENERGISE RL5 
(I) 

1 



START tO SEC 
TIMER 

10 SEC DELAY (2) 



13 
PORCE 
CCMPINT 



Generates HOLD 
condition 



(5) 



DEVENERGISE RL3 DE-ENERGISE RL7 
to) (M). 

l > INHIBIT MONITOR (2) 

„C4 C2. LAMP SUPPLY 

I I 

STOP CLOCKS (5) DE-ENERGISE RL2 (4) 

(Z) 



DE-ENERGISE CONTACTORS 1 & 2 (2) 



REMOVE POWER TO 
P.S.U's. 
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US E OF TE ST MANUAL INDEX 

1. To obtain an INDEX if required. 

The program p^STEL aay be usad to output on a L.P. the programs 
contained on an Engineers Library Tape (PROGRAM ELIB) ins- 

a) ALPHABETIC order 

b) NUMERIC order. 



&Lq 



The Test Manual refer® to programs by a numbering system. 

M . GG . NN . W . P 

M «■ Haohine(s) on ahieh programs will run. 

GG * Program Group ) Form program 

NN - No. within group) number. 

W - Version No. 

p m State of proving (say not be present in manual). 



EG< 



190te 

upward© 



6 01.52 00 T - State of Proving 

\ 

Version No. 

Program, No. 
in Test Manual 



See INFORMATION SHEET obtained using ^000 for full details. 



.International Computers Limited 1969 Printed in Great Britain by ICL Printing Services Letchworth j^fD 353,3 FORM 8/1 33/B(2.69) 



International , TiTn A No. bboo6 

Computers 19W MQDULE 4 - . Sheet 10.2 

Limited 



Iss 

/ 



gregjgMgj gg! HOTICE SYSTEM 
Purpose 

f 

To provide a system of Program error reporting and amendments to Test 
Program Manual. 

Method 

Each notice is contained in an objeot program as data to be printed. 

Programs &r® currently in the series:- 

A000 onwards. 
Acoess 
Information obtained by finding the desired program. 

Action 

EG. Fa^J^^ELiB. 

The program A000 is found, loaded to store and entered automatically. 
On completion it generates the message :- 

7&P002$$£LIB and deletes #A000 

The same «®%i«8 occurs for this program and remainder until last notice 
is output. 

Notes To o/p a single notice. 

m 006 

on completion of o/p 

FWA0070ELIB is issued and j#AO06 deleted. 

To terminate search for &LkOQ7,W&ELT&- 
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BAME ^COiE 

EST FBOG No. 003.50*00 

SMS 

To provide, ia coajunctioa with other test program®,, »®r® complete 

confidta©® check® oa the system. 

ACTION 

The program axpto&s and/or contracts its cor© allocation, thereby moving 
programs ©bow it up and down the remaining store. 

Notes Test progs must b® loaded after #C0HE and b® in a running condition. 
OPfflATIffO INSTRUCTIONS 

2. Set Word ■ t® multiple of 128 

Jttp^lOOgE 512 

Saga ehaag© ia ©or© sis® will b© equal to 512 words. 

3 8 Entry Point® s- 

00^ COHS H 

S«20 * Increases stor® size by set amount until all free cor© used 
and restarts from minimum allocation. 

N»21 • Goma@nc«a at maximum and contrast® to minimum. 

N«*22 - Combination of 20 and 21. 

To operate successfully the program requires a peripheral. 

If SW. «0, program reserves a LP. 

If none-: available a scratch tape is requested and M.T. will be nam. 

If SW. jft) program suspended after cor® siz© change and must be 

restarted by 0WCORB. 
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MAHg #&LIT (FUNCTIONAL & LOGICAL INSTRUCTIONS TEST) . 

TEST .FBOO No. 601.52.00 

PURPOSS 

To provide a basic processor and store confidence test with diagnostic 
facilities on machines 1904E upwards. 

OPERATXWO HiSTfiUGTXOEIS 

S@t S.W. to following ▼slue if required:- 

OH #FLIT - Dont test F.P.O. 

1 * Display nam® of each reutine at its exit. 

2 - Loop on failures. 

Entry Points: - 

GO s«FLIT 20 - 1904A, 1907, 1905F. 

21 - 1906, 190**£, 190^F with Extracode F.P. 

22 « 1905E. „ . 

23 - 1906A (Switch must be ON because of Ext. Precision F.P.U.; 

ERROB messages - See FLIT manual. 

Exception® for p^FLIT 

1. JUMN - where n is the starting address of the last successfully 
entered routine. 



2. After a failure in X2 the program does not halt. 



-' 



-International Computers Limited 1969 Printed 



inted in Great Britain by ICL Printing Services Letchworth £TO-353(» FORM 8/1 33/B12.69) 






International 

Compyfers 

Limited 



1904/V MODULE 4. 



NO. BB006 

Sheet 10.5 



tss 



(J 



3JggLH3pj3_Ho. O?2ol^»03 

1® f© <sr©at© ©? «pdat© an Engineers Library tap© (PROGRAM ELIB) listing 

a®» f«@i©s ©a L»P. " * ' 

2 To list eoateata of aa osclisting PB08HAM ELIB on L.P. 



Steering lia@s are pisaeaei @n carda wP.S. to control each run ©f ENGL. 
For full daeeriptloa of stewing lines see TEST PROG MANUAL. 
BO 1) To sopj TO?r@at PBOORAM ELIB tap©. 

B/6 HL T^p© ©f Bootstrap 

C ML C@py fye® current position to End 

B a &ii of Steering lines 

2) To add §^§SL rafter ^teORl ©a current PROGRAM ELIB. 

Pgg-gfegggigg. Lines 



B/6 

c/coaHft500c 
P/DuH#7306Ol? 

G 

E 



Not©: Prog nasi must be in full 12 char format 
as shofm in T«p manual,, 



If Steer iag.Xinea fros cards then on® lino per card, 

OPERATING INSTBDCTIONS 

1. 0©atsa Scratch Tap© (See ^XQHY for details). 

Load steering linea ©a appropriate device. 
Ensnare Progras Elib and Scratch Tap© on lino. 



2 a 
3. 
4. 



Entry Points x- 

tt^^GL N 

N s 20 - Steering lines and progress to be added on P.T* 

N » 21 »As above but cards. 
Listing ©f new versioa automatic in above case®. 

N »> 22 - List current Program Elib tape (Steps 1 and 2 not required 
and ©aly Program Elib required on line). 

N a 29 » Abandon current ru. 

For full details of ERROR saeesagea ©tc e ee© T.P„ Manual. 
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PURPOSE 

To test Hardware Floating Point Unit. 

OBlBAflEiQ INSTRUCTIONS 

32 20 - Start Tost. 



2« After error 

a) GC$£FP02 or GO^FP02 21 - repeat failed inetruction before 
continuing teat. 

b) GQ^TPtJ2 22 - Continue test without repeating failed inetruction. 
©) G0#FPU2 25 «• Output details of failed instruction. 



After initial error 

<2P Addr - Address of 1st instruction in Group 
• Actual Answer (Double Length). 



B) After G0§23 
Instruction 
1st and 2nd Operands 
Espe©t©i results. 

For complete facilities sea T.P. Manual. 



■■ 
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NAMB j^LBRY 

gggT_Hg@J|g. O?2o01»O3 

PTOFOgg 

S© tak© object or IStseutiw aodo progress from a LIBRAS! tap© and puneh 
tb@s out oa paper taps ©s» cards <> 

S££ 

Steering lia©@ ar<§> punohod to control ©aeh run of th© program,, 

LBRY reads ia th© steering llaos and ©peas PROGRAM ELIB ual®@3 otherwise 

speeifiedo 

Prcgrasa ar© then punshsd out ©a desired s©diua<> 
Bm SePo manual for full ©tearing lia© details. 

OETOATIHG ..gSgBggglQMS 

1. Load appropriate library tap®* . 

2= Load Staaring lia©s t© P.T„B„ ©r C 9 io 

% G0p|?LBa¥ 20 for P,So 

©r 21 for Gsris. 

% B Mfa©n first program pwashod the following massage is outputs 

^LBSl DISPLAY s LOAD 0/P ON READER 
^tLBRY OBIT a FIX. 

This is th© invitation to load th® punched program for ehe<skingo 
If O.Ko m©ssag© ®/p will be 

0$$M% DISPLAY ; nasi© CHECKED OK 
Whoa all programs punched and cheeked th© follot&dng messag© is output : 

J$#LBBY HALTED S- END OF ROW, 

Se© T.P.. Manual for full details of s- 

l e Error messages «> 
2 Restart pg*©s©d^r©0o 
3« Abaadoaaent o 
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§£§&. #10HS 

MTO^» 001*10.00 

«Bb i©6& ©a©h ©f th© larg© order® using variable operanda 

© ege KULHPLY SHIFTS (LOG & AHITH) 

DXfIBB KOHMJ&ISE 

|« BIS HOVE (126) 

BIN DSC SOTS (127) 

OEEBATINO IWSTHPCTIOWS 

2, Biate ppogrss at location determined by order to bo teeted (Sao T.P. 

MSMal for totalis) e 



If ©ma? 6 aosaage o/g will- ba:- . 

^IOHSe HALTED :- XY 

Wh®f® Xf indicates fuaetion In error 

(S@© f P» Maawl for details). 
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mm nasa 

MBJteo 9813 (Ste 1S04A) 

3BB2JBBJj£» €033^02 «F@r iso4a) 



f ite pswii© a @eap s @teo@l^© Store tests 



!£h@ proves ©eetspie® ®a area ia ©tor© (D to D-5-^3777) and tests the 
re&aindegp of Store arouad this area tjorking f©r'ajard@ and boekwtas'ds. 

Pomp gafefcagas as?© used la the tests <s©@ 2<>P Manual for detail) , 
Th®r@ af© 2.6 subtests iom&ng a ey©l@« When a cyel© ©f tests is 
®sapl©to 9 til© pKsgfsa ©opiea itself ®40Q0 location© up the stor® m.& 

atwta ©gata<> 

gFgMfiiia.ap rogggiojE 

lo L@s§ pg^graa asiag 2SZ & C1SST routine. 

2« »y MM S? 0/P ©a ©oas©l©« 

3 9 ^pe a®stsf©r (JSCSo 32 9 6% ©r 96 as appropriate « 

Basis ©/p QGcsago ia £©s j sats«=> 

a B T2 A . W H 



Pattera M©» 

Fowardg ©r 
baotaard© 
ttes 9 Store 


Test Noo 


Failed 

lecatioa 
address 


Written 

Pa^tejpa 


Pattern 


GSEE1 FACILITIES 










Sse ToPo Manual. 
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FUBPOSB 

To asaswe th© character data transfer rat© oa the 19<*E and 19<*A P.A.C, 

By woiag °SEST HES S iwiteh th® S.H.G. say also be tested. 

QPERAOTCI IfiSgOTCTlOMS 

1» Load program using FEZ & CREST routine (Timer inhibited). 

2o TiE@r 01 & P.AeCo sleek to RON. 

3 ffi Activate d©eirsd e S» lin«. 

«*, Press Fl ©r F2 button® as required by program. 

Individual hutt&rm say b© tested or several buffers may be tested 

siawltaaoouely * 

For labol of ©ap©st©d result® and restart procedure see T.P. Manual. 
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fjAjg PM6X _ 

A¥AILABLE OM PAPEH TAPE 



PURPOSE 

To ©utprt ©3a the line printer a POST MOKTai ©£ EXECUTIVE. (S6BH) 

PBOGEDUBE 

S©@ notes attached to "Loading Facilities for MKf? EXECUTIVE. 
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JigOS* 072.0?e01 

T& copy an Engineers Library (PROGRAM ELIB tape) putting programo on the 
tap® into the order specified on steering lines input by P.T. or cards. 

agE^gnj G_INSTOUCTIpH8 

1. Decide on desired order or programs and punch up steering lines on 
desired aodium* 
(Se© S 6 P. Manual for details) 
(of steering line format ) 

2, Load steering lines to reader and put desired Mag. Tapes on line. 
3„ Enter program at sp- 
leen 20 - steering lines on P.T. 

ZX » " " " Card®. 

To abandon run enter at any tirae at locn 29. 
k* The new version is listed in the same way as J#ENGL. 
See ToPo Manual for error recovery procedure. 

Exam ple of steering lines 

A program tape has kW programs* It is required to place 29^ after 
129 and 308 after 221 (us© ^ENGL listing to obtain Numbers) 

KSIH ■ PEOOBAM ELIB / RES. No. / GEN No. 

Mandatory B * 3 optional, assumed 

if omitted. Describes 
input tape 

H3P00 ■ 3aaaaai!X2uc%xg/yy$y/z%&& 

Optional - Describes tape to be used for ©/p. 
If omitted , a sefatoh will be opened. 

OTKf e .— .— _/kx*A111 

Optional - Name to be given to new tape. 

If omitted assumes i/p tape name with GEN No.-t-l 
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o 



&&&& 



1 - 129 

130 « 221 
308 



Nusabeying mist always 
px-ogram on tap©* 



(Note; Switch uas©t results in 
unlisted programs b©ing eopi©d to 
new tap©) 



b©gia with 1, sine© ^ELIB must b@ the first 
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Prog Ho / Version Stat® of 
I S© proving 



Type 
Useful to proiride a T.P. Manual Index. 

OPERATING INSTRUCTION 

To obtain a single copy of sorted descriptions on Lino Printer 

GQ^STEL 22 - Numeric Sort 
OO^STEL 23 - Alphabetic Sort 

To abandon run 

GC^STSL 29 
For a full description of all other facilities offered see T.P. Manual, 



HAME ^STEL. 

TEST PBOG Ho. O?2ol6 a 03 

ggjpggg 

To sort th© description® of programs on the ^^erBjAhrarj using the 
description in each programs Information block (see #EN0L descriptio* 
in T.P. Manual for detail) iato:- 

1. Alphabetic ord®r (Prog Names) 

2. Numeric ©Td©? (Prog No's) f 



r 
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NAME pjtt&n 




EKfSaiMCB L1BM1I SPECIFICATIONS MANUAL (TP^Oll) 




PUHfOSS 




To write a SCBATGH label to tap© with Serial No* if a Virgin tap©. 




OPSHATBia JNS^UGTIONS 




lo Ts »Xsb®l a tap® waiefa has a valid header. 




a) L©sd Tap© to a d@ek. 


^ 


b) QO&BW a wh©r© a ■ Desk Unit No. 




e) <2G#XQM¥ 20 Start program. 

Ta© ©ideting label is road and u>jpds 1-7 ®r® o/p on console;- 




Q^ma ? DISPLAY - HB*TSN/NAMVtoN/FGN/XRP 

(S00 TcFc^Oll for full details)* 




d) ©^ftC^Y 21 - Wl%® Scratch Label M@ssag© on ©onsol© if O.K» 
O^CQHI 5 HALTED a SCBATCH 




If 3f©ai ©sfigr respired Unit a oay be closed by 0Gp%%pf 




2, To label a Virgin tap©. 




a) A steering tap® containing the serial number (a) must be wanehoi 
©a P»To ©r sard®. 




Format 


:.") 


Ko's aay be D@© ©r Octal , the latter preceded by an * 


Eg Two virgin tap#s to b© labelled with serial no's 8 & *11 




P.f. Garde 




8nL 8 (Cols 1) 
•UHL *11 (Cols 1-3) 
••••HL **** (Cols 1~*0 




N© Hang® - Dteliaal 7 digits 
Octal 8 digits. 




b) Load Virgin Tap©(s). 




e) L©ad Steoring Tap® 




d) GWXQI4? a n ■ Deck Unit No 




©) GCtfftfjHY 2 § - Steering linos oa PT 

29 - " " " Cards. 

S©ls©t@d tap® is labelled , if OK message o/p will bes- 




Op^^Yj HALTED:- N LABELLED. 
f) If ta©r© tapas to be labelled on Sain© run, re-enter Sequence at (#) 

Whan Teraiaator r©ad„ progress halts with:- 
Cp^XQMYs HALTED!- OK 
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NAM® TYA 

LIB No . 1201 
TEST ggOg No . 012.01.02 

PURPOSE 

To Test correct functioning of all Console Typewriter interrupts and 
that messages may input and output. 



TIA is an 1XECUTIVE MODE program which is loaded using F REE Z E & CRIST 
routine. 

OPERATIN G INSTRUCTIONS 

To start the program press any Console Push button. The program outputs 
the naa® of the button pressed. 

i.e. Press INPUT, program outputs IN. After message output, INPUT lamp 
is lit and a message may be input. Meseage to be terminated with a 
NEWLINE operation. The message will output continuously until a console 
pushbutton is pressed. 

Input may be terminated by pressing a console pushbutton. 

Ticker must be inhibited. 

For fuller details see Test Program Details. 
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nms 



TEST PROG Bo* WOT IN MANUAL . 

t wain ■ H ii aw wWUMMMwmpaaB 'MBnfr'Ba 

PUHPOSS 

To pyouldi® a wry stringent Hardware F.P.U*. testo 

OPEBATING MSTSUCTIONS 

'■" Bii*mi * *mmmimmm***mm***mm —a— 

G0#RFPD 2? to obtain full driving instructions on Line Printer, 
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E6BH executive 

1. Scan® general facta 
1.1 Purpose of Executive. 

a) To implement extracodes. 

b) To control peripherals via B-Lin© Interrupt System. 

c) To communicate with operator,. 

d) To ' Time-share • object programs. 



1.2 Us® of core* 
Absolut® 



Datum 



Erosutive 



Prog 1 



Datum Datum 
/ 



Prog 2 



Prog 

3 



Free 
Cor® 




Top of Com 

Areas 



1«,3 Content of Executive Area. 

a) Hesitation Control Words « 

b) Tables 9 in two sajor groups :- 

i) Concerned with programs* 
ii) M " peripherals* 

e) Sub-routia©s 

d) Main codings with two entry points :- 

"20 Involuntary entry. 
""to Voltwtary entry. 

l,k Format of Executive on arrival. 

Bootstrap. 
Compiler. 
Codeword List. 
Executive in • packages'. 

Note that lines in some packages may over-write lines in previous 
packages - or a T8ED" on* 
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E6BM Executive 

General facte (cont) 

1.5 Format of Post-mortem, and obtaining print. 




J 3000 

aj.ii i ii i — "*«*«*■«■■* 

(1) 



PM6X 



, J 



(1) Routine at *377 moves 512 
words up. 

(2) Load PM6X by Freeze & Crest 
(5) 1st 2 pages of Exec printed. 

(4) PM6X and bulk of Exec 
printed, also object 
program(s). 

(5) Top of core area(s) printed 



r' 



2.0 i^2Sli!2^^^2£H^2 
2 major entries*. - 

1) Voluntary (Extracode) at '40:- 'VOL*. 

2) Involuntary at »20s- 'PERI'. 

2.1 Voluntary entry. See Diagram 1. 
General notes. 

2.1.1 Before creating •UO, hardware has stored 
X 7 M H in absolute location 2 

N(M) in " " I' 
In both cases, N(M) is relative. 

2.1.2 VOW is a table of branch orders, accessed by TQ23 (OBEY) using 
GROUP as a modifier. 

priority sequence* 

Note the 3 states a program may be in:- 



C 
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VOLUNTARY ENTRY TO E6BM ( GREATLY SIMPLIFIED ) 

* 40 



DlhG. i 



VOL 
VOL J 



+ 4 



GOT $ G/3 




DETERMINE 
±5 



FUNCTION 



GROUP 

+ 6 




FIBO, FI3I 
DESIRED 
ROUTINE 

FOR 

FLOATING 

POINT 



PERI 



* 



DETAILS OF GOT I GI3 
VARY ACCORDING TO 
FP. HARDWARE FITTED 



614 




617 



G/5 



7/53] 






ILLE 
/LLEGAL 
SUSPEND PROGRAM 
TYPE APPROPRIATE MB&Skm 



<3/57 

PNUS. 
CHECK 
CONTROL 

AREA 
L/MfTS O.K. 




APPROPRIATE 

ROUTINE 



YES 






CAN PROGRAM 
CONTINUE 



PBG 
PERIPHERAL 

BUSY 




G /S T 
INITIATE TRANSFER 



1 



STTS -ST/M 
'SPOUT' & SUSPEND 



NONE 



FOUND 



TIME 

EXAMINE PRIORITY LIST 
FOR ACTIVE PROGRAM 



FOUND 



1 



PR EN 
ENTER OBJECT PROGRAM 
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INVOLUNTARY ENTRY TO E63M ffigEATLY SIMPLIFIED) „ D/AG - 2 



* 20 



WHO 



PERI XPBI 

LOAD & EXAM/NE SRS4 & 65 
DETERMINE INTERNAL PERIPHERAL N 




NONE 



INTERNAL INT 

t 



ACNT TICKER 
MNTR. MONITOR 
RESV. /L LEGAL 



0£V7CE /NT 



ENTER IHTERUPT 
ROUTINE 
VIA PER O 
+ /NT N° 



1 



PERIPHERAL CONSOLE TYPEWRITER 



WHY 




INT 2 
DESUSPEND 

ANV PR06MM 
WAITING 



CTIH ORCTOT 

HANDLE INPUT 

OR OUTPUT 

MESSAGE 



NONE POUND 



:Q_JI5 



TIME 

EXAMINE PRIORITY LIST 
FOR ACTIYE PROGRAM 



W 



POUND 



PR EN 
ENTER O&TECT PROGRAM I 



JOGRAMJ 
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2.1 Volws&sry ontey (©oat), 

a) Suspended - the reason is indicated in PLST+1. 

b) Active - PLST+1 * zero. 

c) Running - has b©@n ©nt@r@d via Pl?2. 

Only on© program may b@ running at on© time, but several may b© 

su©p©nd<§d or activ©. 

2.1.4 PSEN is a routine of only 2 instructions, th© . second being Fl?2« 

2*2 Involuntary ©ntry. S©© Diagram 2* 

General notes:- 2.2.1 "20 is created by hardware. 

For ©aeh ©ntry to EXEC, all "INTERNAL INTERRUPTS" will be dealt vdthi 

if none of thes© exist only on© peripheral int©rrupt will b@ serviced . 

Z S Z 9 Z If no activ® program is found by TIME, Exec rsmains in loop, 
exaoining stat© of SR64 and 65 » Most likely way out of this 
loop is TICKER interrupt, initiating "Spring-clean" action,, 

3»0 Tables. 

3.1 Thos© concerning programs, (sample) 

3«lol Useful single word entries 

GUMP Current 'main 1 program number times 2. 
(JEEP Char « 2 as CUMP, Char 3 * member number, 
PRGN Copy of CURP, used when changing member . 

3«lo2 Th© • Program Details 8 group (formerly PROD in E<tBM) 
(a©© pag© 3*f of "Gray's Elegy"). 

a) DLG Datum, Limit, G Register . 

b) TOCA Top of Cor© Ar@a Address 

PMEM Number (times 16) of Last and highest member 

c) PFOR Exec. Job No. (representing LOAD, DUMP, ©tc) with 

associated peripheral number. 

PLWD Each 3 bits represent a SUB-JOB No 5 obtained from 
PLAN table, indexed according to job. "Cycled" 
as sub- jobs are performed. 
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5.1.2 (coat) 

d) PSIX 
PSEV 



e) NAME 
THUS 

f) MLST 

g) mqmt 



These vary according to EXEC job. 
Usually details about a transfer 
(e.g. address and count for DUMP;. 

Four characters of name. 

Used only for Double Slot Trusteds. 

2 words. Memory list for members. 
(Fl63«a and Flag events) 



3.1*3 



2 word® Mode memory for members 
PLsts- the Priority list 

Has a 2 -«ord entry for each -tar.. X* -*• is Mti "' *" 

word is aero (see 2.1.3) 
Note current terminology :- 

Old Current 



Main program 
Sub-progr©m 1 
ii ' n 2 



Member 
»• 1 
" 2 



etc. 



3.2 



concerning program. 

Tables concerning peripherals. 

These are in two groups, 

a) indexed by internal Type number. 

, „ ti ii device number. 
Conversion tables are needed to convert external to internal numbers. 
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3.2 (cont) 

a) TTBL - External Type to Internal Type. 

Result is "compacted" number sequence, starting 
at 1 (therefore means 8 no peripheral on site 3 .) 

b) PTBL - External device (socket) to Internal number 

Includes Typewriters Mag Tape Channels and EDS Controls c 

c) OTBL - External device (Operators No). Includes decks and 

transports . 

3.2 S 1 Tables indexed by Type. 

a) PERC Count of peripherals of this type 

b) EERS Internal device number of first 

These two will be used to control the search through 

devio© tables* 

c) ANAL Branch table to appropriate analysis routine „ 

3.2.2; Tables indexed by device number. 

a) PERD Interrupt Routine Address. 

b) PRDA Allocation of peripheral (Program & unit number) 
Note Peripheral® say be allocated to program in 3 ways. 

H s XS*** blOSk I statie allocation 
ii) GIVE message ) 

iil) F156 in eosa junction with F151 ) dynamic allocation. 
or Open and Close Mod© §157 ) 

c) PRDW External number, qualifier and general transfer 

information. 

d) PRDX "Busy" word. Zero if peripheral not busy. 

e) PRDI Program using, or waiting for, device. 

f) PRDZ Ojssratore number, and properties,, 

t 

g) CWSA For typewriter, controls cyclic message buffer 

For other devices, address of current transfer. 

h) CWSC Count of current transfer. 

i) CCS Cont rol Code, qualifiers, modes. 
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